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■ (54) Tit.*: NITROGEN-CONTAINING HETEROARYL COMPOUNDS HAVING HIV INTEGRASE INHIBITORY ACTIVITY 

(54) H I V-f >^^5-tfB»Blt**<-**«**»««* aft ** 

(57) Abstract: It is found out that compounds represented by 
the following general formula (I): (I) wherein Z 4 , Z 5 and Z» in- 
dependently represent each carbon or nitrogen; Y represents 
hydroxy, mercapto or amino; and R A represents the group of 
the following general formula: (wherein the ring C is a nitro- 
gen-containing heteroaryl), etc.; have an integrase inhibitory 
activity. 
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10 #f*&fi(r 

(Human Immunodeficiency virus, HTHIV«t) t*> ft^ttftft^*** 
ff (Acquired immnodef iciency syndrome, KlTx-fXk«t) ©fiHi:*£3i: 

15 mm (AZT, 3 TC^>) ^DfT-^lM U <f ^A*) 

e>, aau (Balzarini, J.etal., 

20 Proc. Natl. Acad. Sci. USA 1996, 93, P 13152-13157. ) . VWIvmt 

25 *j6«ft*nftr/f^?-m«iiTtt> woo 9/5024 
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000/39086, WOO 1/0 0 5 7 8 £1318© 1 , 3 
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fcfcs *m%fc&m~ forfeit® tttt> Chem. Pharm. Bull. 42(3) 

560-569 (1994)fc^ 3^>X-f 5 yV-)VmmfcifiMw2 tlT^ 

ttzs W098/45269x J. Med. Chem. 2000, 43, 1533-1540 £ «\ HIV^Vt 1 ^ 
5$ : 



io R 1 ' ttsm$tl•cv^•C i feJ;^^U-;^XttB^^tl■rv^Tt) J:v^ 

US 3113135 tc{*> 5-^>S?;i/-7-T-fef-;i/-8-h Fn#i/#; U >RV 5- 
7i-jH-7"bf;i'-8-t K n 3r 5/ 3r y U > #PB5s£ ft T ^ S • 
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£ftT^Tfc«fcv^;v*-i/>; z'fcMUS^ fi&2 tit *> «fc<A7»*v >s 
KlftSftt^rfciv^Hr^i'^ -CH (OH) -> -S-> -so-, - 

15 SO,-* -S0 2 NR 2 -, -NR 2 S0 2 -, -0-> — N R 2 — -NR 2 CO 
- N -CONR 2 -, -C ( = 0) -O-s -O-C ( = 0) -Xtt-CO- ; R 

tix t « <t ^ t u nt ^ r % <fc v^^t 1 ° ; R 1 



5 R A tt5£: 
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A V R »tt mi 83 Pit tt) tf * n * «» * ^ 5 &g ClftOtt* "C 1 ~ 6 




jftHIV** #SHTLV-1 (Human T cell leukemia virus type 1 : 
fcbTMfiJfcflf-f/l'* H)I>^F IV (Feline immunodeficiency virus : 
^3i-fX^/«) 3^ SS.IV (Simian immunodeficiency virus : 

^ hiv as, or^- mmm, jsfflv«^*««t«*«t**^ 
cne,i*s iHiviH-co^^f, ft aids tfcfct^ 
25 ®piaa*tt£ftN (arc) > »fftt^»fty>^»* 
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(PGL) s *U-W^ ^*ttJfe'>«»^tt^«^- x^XWJ|# 

HI V fftt £tt © *8 * C W £ # ffl & 5 • 




0) 




tt«*bfcMlR«M (A*tt«««*»; B*tt**«tt««»; z*. 
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tizm T?^$li5StJ5t) ; fro, 

A^ s BmX&R A <0'P% < t^—oifi, 5S : -Z »-Z 2 -Z 3 -R 1 (jfcfK Z 

5 Ii^tltUT*J;^7;^zU> x -CH (OH) -> -S- N -SO-, - 
SO r , -S0 2 NR 2 -, -NR 2 S0 2 -, -0-, — N R 2 — , -NR 2 CO 
-CONR 2 -, -C ( = 0) -0-, -O-C (=0) -Xli-CO-;E 
2 \*7km^ w.&£tix^x<b ©&£*iT^-cfc «kv%7^^-^ B 

nt t> <fc V> 7 U tlX V>T * <fc D 7 U -;t/ ; R 1 &g 

$tiX^X% i^fnt'f -e^£*iS«-t*ggl£*i ; £ 

A8U BSXliR A A s > ±13* :-Z 1 -Z 2 -Z 3 -R 1 Z 1 , Z 2 , Z 3 

r v r M*mia t mmm ) t- * £ n s as-e g&£ tix » a mm w^oteg-e 1 ~ 6 

it, 
a : 



— v >x$> d , r 1 ' ttg#i^n-cvNT*>«t^7'';-;i/xttE^$n-c^T i b J;^ 
25 &J;^7;i/*;w 7;i/3*'>, **>:p;i/*;i/, -hn N tFa*^ gift 
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Vs *f-*#v> r/i'*!/ t;i/-5t^u>> -1«dv> t* 

5 7?^;> 97=.iJJ s >>7A -iVt/TJs *;i/#7"K g{fe£*lTl\ 

x<b j^^jw^-ok ^^7rt-f;K ^M75;, 

t^^A t;v*'JA g&£ftt^ 
T*t) <fc ^ 7 U — g&2ti*t^T4> J;^ATn7iJ-;K gj&cf tlT t>*t <fc 
V^^DiM gj&£ fit ^ X t> <fc V> T 7 g&£ ftT l^T 4> <fc »^ 

io 7 i nT7;i'^;i/> wteZtix^xb^^TV-fr**^, g&£*i,T^T& <t<^ 
^^ n:P g^^nr^T* J:^7"j-;i/5 L ^- N g&£*iT^-t* 
j;i^fD7iJ-WA g&£ftT^-tt><fcVN7^;i/*;v:frdrS/x gf&^tiT 
^Tt<tt^rD77;^;^ + 'A g&$*lTV*T$ <t^77;i/^ft, g 

^nt^ttJ;HATP77;^;i/? : t, Bi*tiT^t*<t^7'j -;v*^r 

15 ^T^l/^K g&^tlT^Tfc.kV^xnr V - * >/7 fr, SiWiZ tlX 

w&£tiX^xi>£^TV-)\'X)i'*-)i's mWk£tix\,^x<b X^^t- 
d7'J-;^**-jk ggi^tvrv^T*) J:v>T7;i/^;i/^;i/*-;i/Stfgg|$ 

(2) z s £m&tzAm±<D£mm?#, mmtz-?i<Dm?t~mm& 
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(5£*> AMs BMs Z 4 , Z 8 SVZ 9 tt±IB (1) tmMm) ttBGlstz^m. 

(4) 
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N- 

(I) 




» » » co do 



(3*^. Z 4 s Z<\ Z<\ YSVR A tt±l3 (1) fcPDfttt) ©A3iaj##a; 
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H „ H 



50 » JX X"3 
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vV 

(AJ8> B^XttR A 0V^1*n^tts ±13 ( 1 ) a : -Z l - Z 2 - 

z 3 -r» (ic*> z» N z 2 > z 3 so f R l tt±i3 (i) tmmm) -c-^snss 
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( B :1s A ) (D 




(^ffj, z\ zk z», YsvR A tt±i3 (i) tmmm) #5$: 




Y%.vR A &±m (i) tenita; zntmmm?, -ch = 

5 CH-MNH) -e^$nS%<Z)ffeS±IB (4) IBiKOib^tl (AJls BJIX 
fcfcR A <ZnN-rft*Mi> ±IB (1) H3tl> 3: -Z^Z^Z^R 1 Z 1 , 

Z 2 > Z 3 SVR Mi±l3 (i) £®%m) •e^sftaa-eg&sft-tfciK £§D 
io (6) &&&mAftbM1R$tiZ&&, ap^>> + 

$£ftr^Tfc J; <^-rnt>--f fi^nt^T* Ja^^i/^K g&£ 
20 JiTv^fc J; fD77 g&SftT^Tfc.fcv^V-.M/tf^i's g& 
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n * m x t* * ft e> © & & si « % 

(7) g^g^A^S^***^ ad^v, «**n"tv^%J;v> 
r;v*;v> 7;i/3*^ bFa**A g&sft-ti^T* x^-riMr-fr* 

(8) g . _z'-Z z -Z 3 -R l t^$ft'5l* s jSl : -Z'-Z 2 -Z 3 

_Ri z'WSW^^iZ'iiW; zMiS^nt^t 

^ 7 ij_;K I»S ftt ^ T « i D 7 U - ^XttM* ^ t * i ^ f 

?D7 ^) -Cjj*3*l*****-tiB (i) ~ (?) ov^rn*ce«ofl3^ 

(9) R A #5$: 



<S*x CStt±B3 (1) fcPIJMO •C^^n^S-CS^.ilB (1) ~ (8) <D 
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*ft6CD&J0Mtl$K 

(10) c^ofc*******^**** - *®** 4 ^ SMgf* 
5 £H*-efc*±lB (9) B«©fc*«K WDH7^s *fte>©iig±fFg 

-*©jR*fc = «tg*-Cia«ft* B«r*fc:&®l^fc*»**««*'' cv% * ai 
*±B (10) B«©ft*«K *ft*>©gi3S±lFS£ftS^ 

x(i*fte>®) 

(12) £ : 



10 




15 



caitt±» (i) tnnm) ■CTP^ftsat* 1 * : 

KX ,K3 



±13(1) *«U *:-Z»-Z»-Z«-R» Z', Z»*VR»tt 

jtB (1) fcHM) t^^nsStBft^tiSDs a 0 ®f$##ll&3it*A 

20 ±fF^$ft^^Xtt j efte>©^W ! ^> 
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(13) caff^-zi-z'-z'-R 1 (a*, z'> z 2 , z 3 #vr 
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(14) R A #5£ : 



X 



X&tfR B «±I3 (1) kM«) ^n5Stft5±ffi(D~(8) 
OV^nfrCBtfflft^* (Al% BSSXfc*R B ^f ft*>tt, ±§B(D Pitt* 
^.-Zi-Z^-Z^R 1 (S*. Z 1 , Z 2 , Z 3 SVRM±±I3 (1) t®M 

m) ■e»*n«-c«»*ftt*f* s^©»**tt***A****sft** 

T!*»3ftTV^*J;V*> , WDH^^ *ft&©tt»±*tt**H»X 

d5) x*tt*****^ R'^fb^ 7*3**, n&sftt 

J;H7U-*-e**±E ( 1 4) I3«©fcSfcl (A*U BIXttR B ®^fn*>l^ 
±13(1) R«, *:-Zt-Z«-Z»-B» Z 2 , ZW'tt 

±13 (1) 2:M«) ti»3ft*«**fc**^ a*©»»#MMM*A* 

* ft % MX tt * ft 6 ® • > 

(16) R B # t i& : — Z 1 — Z 2 — Z 3 — R 1 Z', Z 2 , ZWR 

»tt±B (1) fcH««) -C^^ftSSTfg»^ftfe-t«3 (1 4) Xtt ( 1 5) B 
«CDft*«* W7"DF7^, *ft&©«*±*«*ft**Xtt*ft&©*« 



(17) AJiXtiBHtf:*: -Z l -Z 2 -Z 3 -R 1 (S*. Z\ 

25 z 3 s^RMi±t3 (i) tmmm) -Q^ti^^nm^ntz±m (i) ~ (i 
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6 ) 0^fftfrtBt«m *<D7nv*9<r. 

(18) A: 



s R»&*mx&mm&Afrt>®niftiz&?&*)s z««=c (-r 6 ) 

-z'-r 1 z's z 2 > z 3 svrm*±i3 (i) tmmm) -c^fts 

io ?n*.oSiw»> 

(19) R B #t h*n*S^ BifcSft-C^feTJ^TS^ ^ 

?Dt OiK ^n7U-*WJ-*t»9, Z 6 #=C (-R 5 ) 
9, R>-R«©'J>ft<k*v^n*-o*i3fi: -Z l -Z 2 -Z 3 -R 1 (a*, 

is nt^tu^TU-^ (smsiitTtt, ***** ap^>> t*3*** 



o 



OH 




R' 
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OH 
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(5$#s R B », ^n7'J-M ^D7^ f* 137 ^ 

•0*ft<i;*^fh*-^ *s-z»-Z»-Z»-B» Z>, Z», 

z 3 svr 1 «±i3 (i) -c^snaafcfcD. aaxttBife 

(2 i) RB#/^nry-;vc»Ds z fl #=c (-R 6 ) R 3 

^Rto (0 ^^<i :% v>-r^-o^:-Z>-Z='-Z'-R 1 (St*, Z'RIF 

iibxtt, md^. 7*3*** ^n7;v^M/X»7^) ) 

^^5S"C$!), 8 7^W»Any>t**±B (2 0) IB 



(2 2) S : 




0, Z«J*=C (-R 5 ) -Xtt = N--Cfc»K Z 7 tt-N (-R 3 ) -S-X 
_ z i_ Z 2_Z 3 -R 1 (5$*> Z l > Z 2 s Z'WR'ttWJIlkWI)'' 



(2 3) C«#l,3,4-***J>T\/-^-2-f^ **.*\/-^-2-'f^ 
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^^^-;w-2^^tt^U^>-2^^*^ Z«#=C (-R*) -Xtt 
«N-e*!U Z'tf-N (-R 3 ) -S-Xtt-0-T!*!K R'-R 6 ** 
R»i~ Rl 3 (Da >^<i:%VNfn^-o^:-Z'-Z^Z^-R l Z 

tU ,7'J-;v t»*»* adt 

■Ctt, T**JK Apy>, T*a*** ^nT***W/Xtt7^) ** 

7*3*****=^ ****** r*a*f. th-n^A ii^t 
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-Z'-Z'-R 1 ZK Z», Z.'atFR'fcUiB (1) 
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(25) R 16 #5S; : -Z«-Z»-Z»-R l (5$*> Z l , Z 2 ^ Z 3 RtF 
5 RMi±IB (1) -e^^n5St-$)5±l3 (2 4) 8B£©ft£4tK *© 

(2 6) R 14 #zk3^ tj]/^t~)V, nufy, ;\D7W*, 

yjm**, ;\n7^3 + >>xiiIH$nt^t t» *v*rs ^-e»*±I3 (2 4) 

Bft<D<bd«K *©roF7';^ *ne>©si3£±f ! Fg£ftsii:2tt**ie>©& 

10 &*P$K 

(2 7) R B i«tKD + ^ Tfr-iZ-is^ iSJnt^T*J:H7?A 7 

i/^D7;^;i'Xli7U-^tJ&D, r 1 4 ~r 1 8 ©'j>& < fcfc v\-rn* 

-o#5£ : -Z '-Z 2 -Z'-R' (5*1^ Z l XlFZ»ttJMgfc % Z 2 tt7;^l/ 

>^ RM*e&£ft-c^-cfc«fc^:7*u-;u (MX 2: bTGu t-;i/*;k 

20 Xtt3fr*$*-e*S±e (2 4) B«©fl3£«K ^©7DF7^, €n^©|} 

nj:fF m * n 5 » ^ a 6 © mmmm. 

(2 8) R B #t Fn^x + ^^t:^^T^)«tv^T;^^^;l/(g 

25 XI*g&£*lTV^ t> $ y (g&gi:UTfcJ:> T^^^S V/XliT^Zi 
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R 16 0VNTn^-o*sSi : -Z »-Z 1 -Z > -R» (a*, Z 'JRtfZ 3 tt#ig^ N 
v^jw^-f ;i/ (iiStitlis u v) ) s g&£ 

is$.V/X&mWi2tlX^X$>X.^l3)VJ**<( )V) x g&^ft-C^TfccU^^ 
10 i\*:<i)\, (Siltbttts 7)1>*)V* 7)1>*U>, 7)V=1* */7 7? 

^7$>\ J/7yxii*;H^feD, R l8 #7jcs^ 7* ;i/ * ;p x & a d y yx$> 

*±E (2 4) ett<z><b£«^ ^^d^s/^ *ne>©»»±w«*n** 
is jm*ft6®»iif*i*K 

(2 9) R»i»k|»D^ 7Vl/3**X ggl^ftTi^T* i^TVI^Kg 
SlSi:l/-Cli> 7)l3*isRV/X&U&$tiX^Xb&^7$;) > g&sn 

20 t-&!k R 14 #2kg?x rr/M^ /\d^> n ;\d7;^;k 

;\D7;V3^^xiiI}|^tlt^tt J;vn7$ 7t-&!k R 1 6 A 5 
5$ : -Z'-Z 2 -Z 3 -R' (S^> Z l RVZ 3 \*%mG, Z 2 \*7fr*)s>, R 

Mig&^ftTV^fc .fcv^D-;)/ (g&Si:bTtt> 7)V*)\,^ nn^y, 
r7^j/ N ;\D7;^;H^Ali7^ k) ) t^$n«Sf$^ R 1 8 > r 1 7 

25 ^7J?R 18 #€n-etl^3ibT2|C|gx MD^>,g&£ft-tVxT$ J^T^Mg 

HSfcLtit tvi/=j* *>:&;i/#r.;K #;i/*^>, 7;i/n*s> N g&£ftT^ 
x<b&^7\ J #rjv':Kttg&£ftT^T$<fc^;&;wt^4 , ;i, (g&gfc ut&> 
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(3 0) R B *sh HDdpi/XttT;W3^i/t?$> R 14 #zklii, 7)\s*)V, 
10 J\U*f>X$> U> R 1 5 SVR 16 CD^? n^-O^iC: - Z 1 -Z 2 -Z s -R 1 (5* 
rfs Z'SVZ'tt*^ Z 2 «7;t>*l/i^ RMjfcg&SftT^T* J^T';- 

(©&g£:bT«> r;i/^;w> ^ny>, tji/s*^ ^d7;^;i/»v/x 
{ir^to ) •c^naa-cfe ^ f&isifiTkm, 7^x&AD^>-e&!), 

>t?SS±B3 (2 4) IBfS©{bi^s ^CDT-D H7^, *fte>0§S3g±i*g£ 
(31) R 1 7 #g&£nT^Tt> •fcV^W^-f ;i/T&£±IB ( 2 4 ) IB 



(3 2) a 



20 



WO 02/070486 




PCT/JP02/01778 




(3;*, R B fcU 7'J-;K ^B7'J-*> ^QTi^iK S/^nr;!/*-^ 
Xfct^xOU-f *;i/-Cfe>K Z 10 tt-C (-R 18 ) =Xtt-N=ffeD> R 18 
fcfc-0-> -C (-R 17 ) =C (-R 18 ) -Xli-CH (-R 17 ) -CH (- 

Rl8 ) _-e$>»), R7~R i °;stfR 14 ~R 18 ©<J>&< tt) vN-rtiA»-ottx s$ : 

_ Z i_ z z_ Z 3_ R i ( S ,|, x zi % z 2 s Z 3 SVR 1 tt±!3 (1) 
■e^$tv5±S3 ( 1) IB^£D{b^x ?<57o^9^ *K,&0«*±»S3 

(3 3) RBtf^nrD-^T-fctK R 7 -R 10 StfR 14 -R u ®^ 
<i:t)VM*fi* i -o#S:-Z 1 -Z 2 -Z 3 -R l (sS^ Z'SlfZ'W^ 

z 2 tt7;i/*w>xtt-s-> RM4gm^nt^Tt>cfc^7U-;i' (g&gfcu 
ttt, 7)v*)i>, nufy, 7)1?*^, ^nr^^siF/xttyyH) ) -e 
a%3n**-ca?K sid* 5 *^ /\ny>xttr**/i/;e**±fi (3 2) tm 



<S* % cm************^ Z 10 i±-C (-R 16 ) = Xli-N = 
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i*> frmx&um&mA»bMK2tizmx'&z>, ) -e^ns-tie d) mm 
ofcGm, *©rni*5*^ Jtft&©»*±»s*ft**xi**ft€>©*»» 
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CH 2 -S-CH 2 -R l , ft:-CH 2 -SO-CH 2 -R 1 > ft:-CH 2 -SO 
8 -CH 2 -R 1 > 55: -CH 2 -S0 2 NH-CH 2 -R 1 > ft:-CH 2 -NHS 
O.-CH.-R 1 * 55: -CH 2 -0-CH 2 -R 1 ^ 5$ : - CH 2 — NH — CH 2 
_ R i, ft : -CH.-NHCO-CH.-RK* : - C H 2 - C 0 N H - C H 2 
-R',ft:-CH 2 -C ( = 0) -O-CHi-R 1 , ft:-CH 2 -0-C ( = 
0)-CH 2 -R 1 s55:-CH 2 -CO-CH 2 -R 1 ,55:-C 2 H 4 -CH = C 

-CH 2 -CH = CH-CH = CH-R 1 s ft:-CH 2 -CH (OH) 
-CH^H-R'^^CHa-S-CH^H-R^it^CH^SO- 

CH = CH-R 1 > ft : -CH 2 -S0 2 -CH = CH-R', ft:-CH 2 -SO 
2 NH-CH = CH-R 1 , ft : - C H 2 - N H S 0 2 - C H = C H - R 1 > 55:- 
CH 2 -0-CH = CH-Ri, ft : -CH 2 -NH-CH = CH-R 1 , *:-C 
H 2 -NHCO-CH = CH-R 1 s ft : - C H 2 - C 0 N H - C H = C H - R 1 ^ 
ft:-CH 2 -C (=0) -0-CH = CH-R 1 s ft:-CH 2 -0-C ( = 0) 
-CH = CH-R 1 > ft: -CH 2 -C0-CH = CH-R^^ ft:-CH = CH 
-C 2 H 4 -R 1 > ft : -CH = CH-CH = CH-CH 2 -R 1 , ft:-CH=C 
H-CH(OH)-CH 2 -R 1 >S:-CH = CH-S-CH 2 -R 1 vS:-C 

H = CH _SO-CH 2 -R 1 s55:-CH = CH-S0 2 -CH 2 -R 1 >^:- 
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CH=CH-S0 2 NH-CH 2 -RK * : - C H = C H - N H S 0 , - C H , - 
Rl> S: _ CH = CH-0-CH 2 -R'^:-CH = CH-NH-CH 2 -R 
1% S: _ CH=CH -NHCO-CH 2 -R 1 , a:-CH=CH-CONH- 
C H 2 — R S : - CH = CH-C ( = 0) -0-CH 2 -RK S:-CH=C 
; H-O-C ( = 0) -CH 2 -R 1 ^:-CH = CH-CO-CH 2 -R 1 (ft 
R'tt, «m^tvTV>tt,J:V>TU-^ WSnt^W^fnrU- 

B ^^ ; -Z'-Z J -Z 3 -R'(^ ZK Z 2 , Z 3 >SVR 1 tt±IBd) 

1) Z»»IFZ 

2) Z»*IFZ IK Z -CO-, -0-> -S-, - 
SO> -»^^ WC-CH,-, - (CH 2 ) 2 -) 

.5 3) Z»*tfZ IK Z -CO-s -0-, -S-, - 

BO.-XBHy**^ (»t-CH,-, - (CH 2 ) .-> Tf*0, R 1 * 5 

4) Z»*tfZ Z»#-80,-, -CH.-Xtt-0,H 4 -t 

20 5) Z»##«#XttT**V>T?*&, Z Z»#«»*nt 

6) z 1 « t #tS-&xttT^/*v>*e*ft»^ 

25 7) Z'tf*^t«5^ 

8) z 7**i">> -so 2 -W-o-^^ 

9) Z 2 ##*S&s 7^*V>Xtt-0-"C**»^ 
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10) z»*»r/i'*i'>xtt-o- , eft*»*N 

1 1) Z sp!&1i£-&5L\Z7fr*l'>'Z$>% i %'*^ 

io {'Kiil^ 

15) Ri#gtft$nt^r*J:v>7U-;v^&*«^ 

it) z'#mxttr*^^*^ z Z»#«»*ti 



20 



25 



S5; _ z i_z 2 -Z 3 -R 1 f*^^ ; S^®^* bv ^^ Ji::l/ " rttN ^'^ 
71=;K 2 , 6-^WD7x.;K 2, B-^A*B?*^ 3 > 4 

; K 3-7**0^^ 4-7**n*>*/K 2-*nD*>*)K 3- 
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*; 7 **0*>S>;K 2, 3, 4-^**B^^ 

4-7xx*-O^K 2-7xX* 
xf;K 2 - (2-7**07. = *) x^;K 2- (3-7^D7« = A) 

X ^ ;K 2 - (4-7**n7«=*) 2- (2-fnn 7 x=;v) * 

2- (3->nn?.=*) **** 2- (4-^n7 I ^) x*/K 
2- (2, 4->77^D7x=M x^;K 2- (2, 6-^07x = 
*) ***, 2- (2, 5-*7**B7xX*) x**, 2- (3, 4-*7 
**D7«=*) 2-(4-^m* = *) **** 2-(3-hU 

7WD ^;V7x^) xf;K 2- (4-b-J7^P^^x^) x 
2- (4-tPB*»7x = *) xf-;V, 2- (4-^ h**7xX*) 
2 _( 4 -70^x^) 2-(4-K7x = 9*) 

2t7**D^«>;**^ 8-7**n*>*> 
X**=JK 4-7**n*>*>***^ 2-7DDAV^^*^ 
a -^B^*«^ 4 -7DD^V7^K 2, 4-*7 
^ D ^«^** = *, 2, 8-*7**n*>*>***=^ 2, 5- 

y n *nA>«>^*^ 3, 4-*7**n*>*>x**=/K 4- 

****>■«>*** = *, 3-h'J7WD^M>^7;^ 4- 

MV-lf^^^K 7x^ft 8-7WD7«^ 3-7** 
D7x = ***\ 4-7**ti7x=**** i-fn.fl7«=Wt, 3-f 
, DP7x^ft 4-^DD7x^ 2, 4 - 7 7 ** O 7 « X*f *, 
2, e-J>7**B7x=Wt 2, 5 -*7**U7xX***, 3, 4- 
?7**D7xxm, 4-^^^^t 3-HJ7**n***7 
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tD7l ;^ 2-^DD7x;^A 3-*DU7x;^ 4-^DD7 
2, 4-J>7**n7x;*^ 2, 6-f7Mn7x^^ 2, 

5-s;7^o7x/^ 3, 4-f7^n7x;#^ 4 -^ ;1/7:c; 

4 _ kF D^7x;^X 4-A^7x^'X 4-7-Dt7x;^ 
4-7xrjV7x;^X ^V^K 2 - 7**n*<>7-f 3-7**0 

4-^a^>^;K 2, A-yy»*ui>>J4». 2, 6-*7 
, V *D^>vM;K 2, 3, 4-f7^D^>; 

-f/K 4-****>*-r** 3-h'J7^n^;K>^;K 4-MJ7 
;V*o,Wl^>^W 4-bb-nm^;K 4 -*b*^>^W 
4-7-p^>>;'f;K 4-7xxjh>^;k 2 3-f-x=*. 
7 ^7'J;k 3-7U^^ (a-*nn«7«>-3-^)^^ 

2-K3U/K 4-K3U/K (2-7**flKUS»-8--f 

*) (2-7WK.jy>-5-^)^;K (5-7;v*ptf'J 

*»^M«^t, ^-Z'-Z'-Z'-R 1 (as*, Z*, 
Z'SlFR'ttJiBd) fcW*») AS, BSXIiR A tfSi 

irtgfc<sic©<aii (fit, z»c»it»AUioiM^ xtFcau:©*** 
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5 55 : 




- * © K * # £ IS V ? f * * ^ ^ o 7U - >«> * ft * "f * o 

^5^fD7>JHV (ttTO (TD> (T2) ) WH<s 3&Ctt> C 
15 («TO(T3), (T4) ) #*F£bVN e 




5l?;Hettt^rDl?) 

catffcrtS^fcb*^ IfcftB^ ft**** ft***s ftftft^^tf&ft 
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f-7 x J—J^-2-^ /W-4--f /W% l,3,4-f7^7 i ;-iW2-^K 1,2,4- 

10 9-797V~fr-5-4A'* l,2,A-f-7V7"J-)l-3-<( 1,3,4-^*^^7^-^-2- 

i,2,4-t*ty7 i ;-;i'-5-f ;k 1,2,4-tf ^t^Ty-^-MiK 
h^^-JM-^W fhjy-w-fiw 

2-0K ^*-y-^-^-4-Y;K -fy***;-^^ f-r^-^-w^ ^t- 

VT-;|,-4-OK l,3,4.f7y7V-^2-f;K 1,2,4-^r ^7 s J-)V-5--f frs 1,2,4- 
20 f-7V7\f-n/-3-'( 1,3,4-* *VV'7V- to 1,2,4-* *W7 S ) -)\/ 

-5--OK i,2,4-***^7y-*-3-^K -f v*- 7»;-*-M ;v> KUf>-a--f 
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-2-f/K 1,2,4-^7^7^-^-5-^ ;K l,2,4-f7^V-JK3-^> 1,3,4-** 

C^#«g-&^-efe ; 5^7 i aTU-;i'i:Uttt> ±gB©#afc l~4fiS©5~8 
«©^SKK38S8 (6~8*©*«UWM»> atF/Xtt*©6~8a«>*»* 

mxs*> mnm*. *w/xiti*i?*wci~4MAi! 

vvc**v^5~8ll©*»*1l**) #**ufc^n7y-;v**i*r*. « 

-;v-2-^;k ^i/***!/-*-*-^ *^ >-2-hk *y s *)>-*• 
^vu^-ok *7-;y>4-f^ ^^*-f^ 7*?*>-i- 

-rv*;U>*-f** t-u>-2-^;k 7U>-M 
;k t-»j>-8-^;k 7-x'J^>-2-f;K 7f';^-6-^>. 

-;v-2-f;w *y*i*u>-2-nK *s> *i-vv>-2r4». * 

j-sjy ;k *7U>-2--f;K -fy*yVM--f^ 

-fy^uv-M^ 7-y>-2--r/K 7U>-6-4;k 7U>-8-nk 7f'jy 
>-2--ok 7'5 1 U^>-4.'f;v> 7f'jyv-6-^w rfUf>-7-^> 
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-f/K * + V9>.2-4»s 7V>.2.4»s 7V>-8-4)K, 7rV?>-2-4»m 

Kx.KJ .KJ Ki ■ 

ft*> ±13**. C»tt, *:-Z»-Z--Z»-B« (S*> Z«, Z*s Z* 



10 
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0"Jxtfx *?->K *f-/K n-7Dt;;K ^V7DK;K n-T^K 

sec-T^K tert-7>;W n-O-^K -fV^V^K **/>x>^K tert-^ 

>f-;K n-^S^K -fVA*'>^ n-^T^JK «-^^^ n-^ a-ri' 

tert-7:f;K n-'O^l'x **^>*-*> tert-^>3^K b-^ 

« (0];L«x 1-^-7 5^;i/x 2-^-7 ^;Vx 2-7 > h U ;Wx 9-7>bU 

15 ;K l-7xt>HJ;K 2-7x7->h'J;K 3-7 \> l ) fr> 4-7xt>MJiK 

9-7^^> b 'J**) SMI"*. »H<lt 7x-Wli7-7f* (1-7-7?- 

20 JjiJI£#tfx8f&JIS3iB:x ^Ht^x mSJi^x fccfctf/Xttgi^?*^ 
25 ifcgSSi*. b<ttfl60 5~8M<iD^#K^7 i PSi:^L/tVNSx g&qTf&fcffiji 

©&s £ * * 1 1 ^ 1 *> ct ^ * * ^ m t % o 

r^crij-^j fcutlt 0>Jx«x 7U;v (#U«x 2-7«j;i/x 3-7 y;iO x 
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2 -kdu;k s-eny^K -fS^vy* i-M*VUJK 2--f$*V 

% hUTVy^ («*.fc^ 1, 2, 44'J7>;-M-f;K 1, 2, 4- 

5 MJ7v nj_;i,.3-4;w 1, 2, 4-hUTV-;w-4-f;v) > rh^VJfl' («*.ttx 

l. ?b 5,;ij;K 2-fh7';U^ S-rh^/'JM, 2- 

a-^yy^ 4-*#^;»m, s-**^';*) > -fyWJ* 3- 

2-^T>/y;w A-rrvvfrs s-^yu*) s ^y7y^> jvf-rvvn 
10 Mvf7Vu;K mvWJ*. s-fv*rtfy*K *u«>* 

x K'^f^ (03;tfcf> 3-K 

y**~;K 4-ify^y=A') > t: y ^ ;v <«*«s 4-ty 

<«*«n 2-K5^^) ^ *#*i>T^U^ MM** 1» 3, 4-***5>7*./- 
15 *-2-r*) ; (0J*-«> 2-^>^[b]7'J^ ^W[b)7'J;K 4- 

^vy^.jiK 5-^>V[b]7y;K ^>V[b]7^K M>V[k]7U) > 

[b]f -x-;K S-*W[b]**^ 6--<>y[b]^x=;K T-i^Q.]*"*) ' 

^yy* s*vu/k 4- 

20 ?yy'M, 5^>^5r;'i;v) , ^>^u;k 

^y;v> (0J*«> 2-*y*tfU=;K 5-*7**y-;K *-*7* 

y-;K 6-*WU=/k 7-*WJ=/K 8->W'J^) > (#1*. 

« % 2-^tyy-jK 4-**vmj=jk 5-^7-^ y-;K 6-**vy=/K 7-*^ 
25 yy^> 8.*tvu=*) > 2-*7»J;k s-*^uik 4-* 

;1 j; K 54;>j;k 6.*;ujk ?-*/y;K s-*;y*)> 7*?*=* (« 

1-7*5*=*, 5-7*9*=^ 6-7*11>-*>) * -fV*>"J* (00* 
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+ ;, J;K 7 -<y*y y;K 8--fy*^»M) s 7<j;k ryyy=^ (flUfciu 
2-ryus?=;K 6-7r'j^)K - *»"* J 

M v y y ;k 2-f > h u ;k i-i > r u ;k 4-4 > * y ;k s-4 > y u ;k 6-4 

7l ; f7 j;z;K 3-7x;f7V=*, 4-7x^7-7^) S^tf&it*. 

«. ^d7dk;k i/*D^;w >>*n^>^;w o^*>>;k 
r^n7;v!r^j tt> jd*»3-io©3««o**»iiK«i**»*«* 

U ^D7DA^ > f*0:7:r = 

-w;k z-*s*v«.>?y-i-4n>* 3->* o^t^-W*) > 5/*a^*-fe 

**^ = * (09*. 5>n5o ^ 

*-fe>-W/K 2->*D^**>-W*> S-^n-s^V-W**'*?!:^, 

ftttu i-eny-*, 2-eny~*> 3 -trn>j-*, i-«UJ>=^ 

; 2-bfa y *-*> 3-k n y s^*> i-4 5 *V u =>K 2-4 ^ y V 'J -;k 4-4 s. 
yv/y=*, i-4^*v;^;k 2-4^/y^-JK 4.^yyj^ i- 
s-k? 4-tv^y^;K i-K7Vys>-*> 3-t5yv 
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y-jK 4-K7V'J^-JK ^y^A 2-K"OJ5>JK 

S>* N l.K^>y = ^ Z.\£«9i>-», 2-*;i>*'Jx;K 3-***U=>K 

bu #3t««ft^ mn!*oT*J:<x ^ft«nf*ot«J;^ 

3 *5m iibTtt, 0J*«, *b*^ ***** -rn**s/, -rvrn** 

-fyrn**f*H=^ «-7 4 ****** 

v7o ^^f;W -TV^****^ tort-l/h**** 

1-7/1,*=:* j ^ ±» r T ;v^ ;Vj fc 1 flXtt**itt±©H*****r * 
***2~8«©7**=**«*U = 1-7DK=>K 

rr***^**=*J -to ry***j «*bfc***=****^ 
p^x^*-;k n-7>**** = ^ -ry******^ sec-**** 
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©Matbttt* x 7*3 

*»s;k *>iM/K h/i^/HF) * ^> 

> tHD^'A :r;i/*;i/*;i/*x* («*tt\ **>x;i/*x;k x* 

« N ^>-e>*;i/*-;K h*x>*;i/*x;tO . ^n7*W * 

^ n ^DK*«) > 7**1/ > M**-^ rh^fVX ^> 

****** x****\ i-rn^ft, ^^ nK *^ 
^ 4 sec-7****, tert-7***^ n-^>****> -f 

y*>*-**;t\ **«>*/!'*** tert-O***** n-^*V***\ -TV 
^*****\ n--^***, n-;-)V**. ******* 

$ Jo 

rT*****7***J ±« r™****j #«**b*±B r ^** 
*j fcft*U **tt* ********* vr7u\£»** 
***, -fV/D^f^^ a-7********. -fV:/*******> 

sec-7?-******> tert-7******;K n-<>******** -rv* 

>******** *#^V******>K tert-^>******** n-^* 
S/*^#**;k 4 v^********* n-^7******** n-***** 
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5 ;K tert— ?-;frx?-;K n-^^^x^K -f V^*i/)V9-*x.?-)\/^ 
Mi~2®7;K;i/ffe5, 

10 t%o fcmmi~3(DJ\aV>{bT)U*r»1!fi1tj->k[s<, mite, hV7fr 

tfn*?-;K ^d^;k i^^Dn^f;K i.i-J'Jddi^K 2,2,2-h'J^ 

U fll&fc^ h V y)V*u* Y*l/ S ?nn* y^PD^ 1,1- 

15 i^DDxh^J/, 2,2,2-h U ^DDX h^r^*if*s^ff€,n5o 

>K yi'DD^ h^rJ/^f;K l,l-S;^DDxh^5/^f;K 2,2,2- h 'J^DDI 

20 h l.i-^i'Dnxh+i/i?-;!/, 2,2,2-h U^nnxh^j/i^v 

pu;k e/to-OK tt^J-OVs ^tpu-i bhz> 0 
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?-;k i-t-7?-;m^k 2-7-7f;v^f;v«) «#*fcre>ft*. 

b<> 7>J;MfK ?-x=/Mf-JK Kau/f^ ^^'^ 

K7^j;Mf^ hU7\/U/M*/K tF7^J^^ 

;K -f V + 7*JV»***>* MVV**f-»> K'jyf = ^^ KU5 3>=. 

^i?^^^> ****:r * 
>i;7 ,j^ f ; K ^;,>/^xx;m^k ^x-f^VU^^ 
,; 7U ; M f;w *>*/***\/y/M*'/K fwyx 
WJ^f^ *yy;v^*> 7^y-;^fiK -fv*; 

pC*JK 77tf-^^ 7 * J +7 V ^xx 
f7V^x^, f7^7<;>J^xf;K ^Vf7^'J^x^K K'JS?^x 

^y^'J^K J/>;Ux;Hf;K ^t^/U^xfJK *>"j/v 

xf . ;w ^^-jnfjw ^y*;«;*sf^ 7*y^^ r^y^x 

;Vx^;K *;wv/U^xf;K 7xt>b'J^.^ r*U*=*x* 
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r^f D7y-w^i/7^*;vj , r7v-^f-t7;i/+^j , r A f 071; 
10 r77j^;i /J v rA7D7'JHi/j> rArD77;p^jSiFr7J^;h 

rg&£*iT^t fe«t^7;i/^;i/j , rgft$jitv\T* J;^7;^-;i/j > rg 
15 I^nt^t* J;^7 u-;uj „ rg&^ft-t^T* J^^nr y-;i/j N rg 

^J^ rg&£tx-tv\Tfc<fci^'\7 i D-y-'f , rg&^tv-e^-cfc £^75 

20 s'nT^-c* j;v%ru -;i/f-^-j x rg&$ft-c^"c*«kv*'s:rn7y-- 1 n/f-*j x 

^/HF-ziom^j > rgg|$jx-cvNt^«fc^T7;i/^;]/^^j „ rgtfe^nt^ 
Tfc ii^fa F^i/^f-a-j „ rggi^ftx^Tfc^r y—;i/:jr*S'7';i/ 
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i) > /\D7M/i/ (0d^«> CFjs ch 2 cf 3 s cH 2 cci s ^) » (mints * 

;K x>^r^*;i/*-;i/ % tert-7" S^*^/#r:;Hff) > zhn, - b d v\ g 
7U), t h-n^i'7^f) v Kx (0>U#s 7x-;i/^) , 

£Wb\ 7?^a yr-s?;^ % F^tfSM? fetis. 
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5 (P, CU Bi\ I) x AP7^ (KS*fc^ CF 3% CH,CF,* CH,CC1, ») % 

xh*s^ rn#*j^ rh + S'JSK 

5. J (mS-lts ^f;V7^, if*7 5A y^fJl/7U§) > 7^7$ 
J (m*.\*s 7t^V7?ys ^>!/^f^7?yf) % 77^^7U 

^.>^;i/T^^^ hVf-*7%J) s t FDdr^T^^) N 7*J K> 7U 

T-a-^wt^-nK ^;i/*7U> tF7i?A 75>H% •> W h\ 7?y 
F, C 1> B r) N 7)V3**s (Eft* ^##1; L<x ^;fi&> i?g 



Z 1 , z 2 svz 3 © rg^^nT^T*<tVN7';i/^i/>j ratfe$jxxv> 

i^ffcs tb*P^>>, ad^> (F^ CU Br\ I) > ad7;k;i (m 

*«n c? 3 s ch 2 cf 3 s ch 2 cci 3 ^) > 7)\<*;\> (mz.it, x^;k -fV7 
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gffc&Sf A#£3iiR$Ji,*g# rfcftjStftTHTfeAir^y-^j x rg&«* 

*J;^^fD7i;-;w*i'j, rg&sjx-c^T* J^r 'J-;^*.! > rg 
rg&£ftT^T* .fciNT u -)i'**i'7))s*)\'j , rg$£jxT^T*> <fcv>^ 

66 



WO 02/070486 



PCT/JP02/01778 



tzW&M<Dtpl:b, #ts tKn+i/, £;i/***>x ad^> (F N CK Br N I) , 
5 ^D7)^* (#)*«x CF,x CH 2 CF„ CH,CC1 3 $) > ? )l>*c)\> (0q*.tf % ;>< 

x-f-fr* 'fvrD^K tert-7^;i/^) x 7)\>>T-)\' (flmix £-;i>) s 7;i/ 

xh^r>>, 7-D^^$/ N + x 7 (flUfcfx 

10 ^jb^tf^K + tert-^ Y**/j3)Vi$=.)\,m) x -hn s M 

3L=f-)V7XJs ^^f;i/7$;f) x 7^;i/7^ (tfimix 7tf;i/7?; N 

;i/T ^ y 3F) x 7? )\t*)V7 X S (0!U«x ^>^I/7>A 
7KS) x b > TU-;V (flmix 7i=^§) N 

is 77^+^ (0a^.«x > ^>7A ^^jb^bx 7-;i/*;i/^-* (08* 

tfx x 7 )\/*)\/7>)\'-fc-)v ($)*«x * * >^;i/*-;i/x 

x W-WkSnx^Xb k^-hfrrt^J ))/s 7*4 ;K 7>>;i/ ($| 
*tfx *;i/$;i/x T-b^;!/^) x ^tf*^ T-tfA^M^ ;k *;i/*7 
tFvyy, 7^ h\ £ l"f Hx 7?^;^ UV^ ft 

20 fcx 7)\/*)Vs An?;WiK ad^> (ft£Fx Clx Br) x 7)\>=i*i/ (ft 

*#gt!B&x -fb^tix ^©7*dk7^^x ^ti^sii^vynsjisv^n 
e.c^^ipti^^^'rso *%w{tG®®mm±vinftt^x<Ds.&mm#, m 

V>tx Y#;**Vx ^tf^VXIi-f * (-7 MO T-feoTtx Y 
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VSSiiT 3 Design of Prodrugs, Elsevier, Amsterdam 1985 

bs *MMIt7nF9»yfttSC«^ttt, y w<»»tt7n **** 
io tf**L*. hiv cJ:og|*JHc*n»*«kbTx-f * 

x*?/K n-7f;Vx^r;K -fV***M**, tort-7**x**/K 

20 ij;i^x7?;k N^x^'Ja-^Ux^^Wfthi. 

»C#*UV>73/***S'fcl/ttt, -0 ( = 0) -CHj, -0C (=0) -C 
25 2 H E ,-OC( = 0) - (tert-Bu) , -0C (=0) -C 16 H 31 > -OC ( = 
0) - (m-COONa-Ph) , -0C ( = 0) - C H 2 C H 2 C 0 0 N a, - 
0 (C = 0) -CH (HE,) CH 3 , -OC (=0) -CH 2 -N (CH 3 ) 
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5 H^bttt, -NHC ( = 0) - (CH 2 ) H CH„ -NHC ( = 0) -CH (N 

h 2 ) cH s «*»*tf e.ns. 

»«lfcfi**ft*. i;vl^7T- (PH7. 4) * 
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mmrn, u>m> mt. mn*mm, 

«5K^> U>J»«, 7W*K>liW*«l!^^ 




mx.** bjs) *fls**©«i*»*»« ft*® 

25 (1) Alan E.Katriszly et al., Comprehensive Heterocyclic Chemistry (2) Alan 
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E.Katriszly et al., Comprehensive Heterocyclic Chemistry II (3) ROOD'S 
CHEMISTRY OF CAEBON COMPOUNDS VOLUME IV HETEROCYCLIC COMPOUNDS 

5 5o 

7 1 '^Z 3 * — Z Z. 

(A) W 

10 IS 1 

hijT^j/u;^^ FHtit Yzmmt 

«fli7^*y«i:U-Ctts Nal> KI««ffit5C^-5t5, 

KJ&a*i:UTBu 0 0-Cs »*U<tt7 0-9 0-Ct?feSo 

0-C~3*TJB Br, fcSVMil 5 0 - 2 2 0 «CC K U 3? 
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IS2 





IS3 




185 




(G) 



Xg6 




Ig2 

5 *is», a (c) t«sn*fc^*63S <d> -r:»*n*fcs**wr 
* -e s js& $ -fr * c (3 J: D ff 5 c i: # -e * 3 « 

•5 £ i: % tf # 5 o 
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1§3 

^Igli, & (D) T!»*n*fli^**»6a (E) Hw2tlZ<b&to*$lM? 

EJSSS^tTtt, 5 0-1 0 0«C, ff$L<«8 0~10 0'C-C&*o 

^^Will/tilfiCiltftS*. Rj*mKkbTtts 0~10 0'C, » 
10 SKttO~30'C-e*8. R*6*«i:bTttx i>*nn**>* r h 9 b F a 

114 

*x@tt> a; (e) f^n^ft^&a (F) ■C3**n*fl3**««ai- 

15 Ii 5 

a (c) -c**ti*fls**fr&5S (Q) t«*fti^***»t 

d 1 fe T- § £ o 

25 J&MfcUtHU O-IOO'C, »*L<tt20~30'Ct?ifeS. 
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Ig6 

*XSHU 5$ (G) •C^*n«fl3^**6S5 (H) T^$n^^b^%*Mii1- 
117 

*x^« N 5S; (h) (J) -zmztizfoGyazwimt 




118 

s (D) T-^^nsfb^r^^e.^; (k) -T:mznzfcG%BZMmt 

SMKfcUtttx 5 0~1 5 0°C^ »$Kli80~10 O'C^fe-So 
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5 II 1 0 

5* (G) T-^£tt£ft£$l*>£5$ (M) -e^^n5<b^ite*S{ji1- 

111 1 

*isii, a (m) t/T?$nsft^i>6a (n) t?^$nsYb^*s>ii^ 




(Q) 



Ig 1 2 

*igii, a (o) -c^^ixs^b^ti^?)^; (P) •ewznzfcGVs&m&r 

15 5Igti&S. x7f^^h>|^tSIgt2&5, 
;i/ U f- * A * fctt 9 U = + -^KH« t * c fc #-e * * . 
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RlSWHTtt, -7 0"C~^Ss &£ L<«- 7 0°C~0 o CT-fc£o 
Ig 1 3 

5 3* (P) t**ft5fl3^**6a (Q) Hmisti%fcGm*U&1r 




is 



Xfll 4 



10 5* (R) T***ll<5fli^«*»6a (S) -ejp£ ft £<b-&t> 

X® 1 5 

*x«tt N a; (s) -e*£ti£{b£fei#£5S; (T) •cssfiSfcafcSM-r 

15 Xig 1 6 

*xiit 55 (T) f^^nsfb^^e)^ (u) •ejj%3ti*fl3£i&*«»r 




PCT/JP02/01778 



x« 1 7 

s (v) •cjg**n*fl3^**6 5S (w) t?^^ n«<b^««s»-r 

SlStSS. iPt^ /ND'7 , Xb-&tl (X=C1, Br, I) ^^-T" h Vtt'vCD 
5 &l&Kf&T:a& So 

*isii, ADy>ft6» (x = ci, Br, i) zGto&mmMumm&m 

fo&VB (X = Me t a 1 ) tg&SL D V f & s vMi?s&:c* 

10 f 5 £i: So 

RfoU&t Utlt -7 0"C~SiS, if* U < fck- 7 0 °C~ 0 °CT?$> 5 o 

;i/x-T;i/§i)S!!fi 
Ig 1 8 

15 #Xgtt N 5£ (W) tS^ftift^tfrfe* (X) •c«*n*<b#«*«jfi , r 
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i »itmt ******* 

VfB^ (flU HIV-1> HIV-2, HTLV-1% SIV, FIV «) C***-f>**" 
«< 0 J;^C,*O»HIV»©ttHIV«tt*±*****^**«* kbT ®* W 

iM^^-rt*^^*^^*"" 41 * 6, ***** 
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ix %> o 

JW*J:lf*r-b;i/*fid1-*. @^fi^«> mmk mmk m 

tsau s^w/xt**?*-^ 7*j/7»iro«^ «iv^7'j>ivy 
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g|;iot*S45^ iP^®i^ fi5UlBfcfc!>fc>0. 0 5mg 

~3 0 0 0mg, »H<li,«0. lmg~10 0 0mg*> Stn«^ISb 
T«#*nKJ^. «P«*©t^ J*A 10 0 lmg~ 

10 lOOOmg, #£U<&> mo. 05mg~5 0 0mgmt5. 



is T-h^AXttas^^^^^^^'^' 

(SIS) 

n-^ » 'J f - £ 1* = 1.5mol/l 's * ? > 
(»*) 

20 Et-*** ; MeOH= I 9 J —ft \ EtOH=x*y-;i/ ; DMF = N,N-i ? 

* H ; THF=rh7kH077> > DMS0= f-****** F ; H0Bt= 1 -t 
HD^i/^>*;> UrV-JI/ ;WSCD= 

25 ^JS0!I 1 

fc£«r 1-1 



80 




Km®® (Chem. Pharm. Bull. 42, 560-569, (1994))© 4-7*** 7 * J -5- 
^ nn .H h*V-3--bnglfi <fls£* 0 (20.6 g, 67.9 uol) 0*9 
5 (200 ml) WCilt 5^«mm (60 ml) Sin*, 14l$Sia^S^b 

fee Rj£ftfc*#Ts 2»S*»fc*b U ********** * (100 
.1) Sin*, 30#IS8U$ bfco *fWLfc*M**U 7* (100 ml) «e*»U 

I2Ig 

10 »lX»-eltftflS#*8ai.«f)- = (1.22 g, 22.8 mmol) *5 

<fctff* (10.2 g, 183 uol) Bi^-A (450 ml)-* (90 ml) ®S«£3BS 
HjbP»»«Eb)feo ****** -f b-c^3ib, a*t»nn*W-^;-* 
(1:1 v/v, 500 ml) -eftftbfcft, 5**«ffiT««l/T»6*lfc»*K* (100 
ml) ****** Sftxf^»tHbfe. W^*tSW«7jc (100 ml) **» 

15 » % M^1»y*A^*jil/ft.»«t**ET«5feUflS^*3<0»4J«* (11.6 

g) s^fi^^tiiiu-r^fc. 

£ 2 Iitffeft^ 3 (11.6 g) t V U xf*7 5 > (9.20 ml, 66.0uol) © 
THF (400 ml) JS1C*H>T, 4-7^n7x=*7tmo'J I* dO- 9 
20 63.4mmol) © THF (100 ml) }§&* 20#M*ttT*TU 1.5 BSISiitf Ufc*, 
l.UUMJUfc. K**C*»T* * (500 mi) ft*TU «fffl 

bfclSIIS3«U *Tf*frU fli£*4 (18-8 6) 
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»3X«7f# 1Z<h&® 4 (18.9 g) (Dtttt (180 ml) 1.5 ffirlHftlMtt 

WSfiftfrV^ ft 6* 5 (12.4 g, 35.6 mol) t bTfcfUK* 52% 

5 T-fffco 

ft* : 151 - 153 «C. 

NME (CDC1,) <5: 3.92 (3H, s), 4.23 (3H, brs), 4.29 (2H, s), 7.05 (2H, m), 
7.74 (2H, in). 

10 <b£8>5 (174 mg, 0.500mmol) o*flJ^^V> (5 ml) ®?fcK*#Ts =*fl3 
2 M h;i/^>S^ (0.625 ml, 1.25 mmol) 1.5 B$IS&# bfco 

KJ6*fc*»Ts * (5 ml) fc«HT 28XT>t = 7**»«.s *»Lfc«* * 

15 (36.0 mg) £fctfe*Siii:L-t 22X<DlR*-C*#fco 

gij& : 257 - 260 *C ff3gHfci£ : <> 
: C 1S H 12 C1FN 2 0, bt 

ftUffi (X) : C, 57.41; H, 3.61; N, 8.37; CI, 10.59; F, 5.57. 

aft®. (%) : C, 57.20; H, 3.50; N, 8.31; CI, 10.50; F, 5.57. 
20 NME (DMS0-d 6 ) 6: 3.91 <3H, s), 4.20 (2H, s), 7.15 (2H, m), 7.39 (2H, m), 

7.56 (1H, s). 

IE (KBr) : 3431, 1672 cm" 1 . 



ft-^t) I -2-1-5 &£fi£bfc„ 
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:R=-<0~ F 



MeQ 2 C v ^k^N 



1-3 : R = 



1-4 : R = 



1-2 ~ 1-5 



1-5 : R = Me 



1-2 

MjA : 250 - 251 °C j?*gia}8& : x^y-* 
5c^^*f : C 15 H 10 ClFN 2 0,(H l 0) 0 . 6 (Et0H),. 8 i:UT 
5 tUttf (50 : C, 54.45; H, 4.12; H, 7.84; CI, 9.92; F, 5.32. 
£*f« (X) = C, 54.45; H, 3.94; N, 7.92; CI, 9.83; F, 5.21. 
NMR (DMS0-d a ) 6: 3.94 (3H, s), 7.42 (2H, m), 7.61 (1H, s), 8.36 (2H, ■), 
11.18 (1H, brs), 13.86 (1H, brs). 
IB (KBr) : 3408, 1672 cm' 1 . 

10 fls£» 1-3 

MA : 203 - 206 °C MA£ft : J 

7b%ft%T : C 17 H 12 ClFN 2 0 3 <H 2 0)o.3(EtOH) 0 .4 ^ It 

(50 : C, 57.69; H, 4.08; N, 7.56; CI, 9.57; F, 5.13. 

»mm (%) ■ C, 57.72; H, 3.80; N, 7.66; CI, 9.40; F, 4.98. 
15 NMR (DMS0-d 6 ) 6 : 3.93 (3H, s), 7.18 (1H, d, J = 16.5 Hz), 7.29 (2H, a), 7.59 

(1H, s), 7.75 (2H, ffl), 7.88 (1H, d, J = 16.5 Hz). 

IE (KBr) : 3323, 1672 cm" 1 . 

<h<£® 1-4 

Mti : 192 - 194 °C ffSSHW : x*;-;i> 
20 7c3t#*f : C 17 H 14 ClFN 2 0 s (HCl),. 0 tUT 

nnm (%) • c, 53. 00; h, 3.92; n, 7.27; ci, 18.41; f, 4.93. 

to** (50 : C, 52.96; H, 3.83; N, 7.33; CI, 17.76; F, 4.68. 

NMR (DMS0-d 6 ) 6 : 3.10 - 3.28 (4H, .), 3.93 (3H, s), 7.12 (2H, ■), 7.30 (2H, 
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n), 11.14 (1H, brs). 

IR (KBr) : 3421, 1685 cm" 1 . 

fc<&® 1-5 

It& : 259 - 261 °C (dec.) S^SiS^ : *9J-K 
5 7C*#*f : C 10 H 9 ClN 2 03(H 2 0) 0 .,i:tt 

ft*m (%) : C, 49.54; H, 3.82; N, 11.55; CI, 14.62. 

fttifm (X) : C, 49.67; H, 3.74; N, 11.56; CI, 14.32. 

NMR (DMSO-de) 6 : 2.52 (3H, s), 3.91 (3H, s), 7.53 (1H, s), 11.02 (1H, bps), 

13.24 (1H, brs). 
10 IR (KBr) : 3419, 1672 cm- 1 . 



§HfiS0<J2 
ft** 1-6 

OMe OMe OMe 
M60 2 C>JyN0 2 ^MeOaCyY^ 2 ^ Me0 2 C^yN0 2 

1 6 7 




I-6 

is m i is 

ft** 1 (3-03 g, 10.0 mnol) <D DMF (40 ml) ^»C*»T> *^<b^ r- U * 
h (60%, 0.42 g, 10.5 mmol) £ 5 &IHIfr»"tln*.x l«fl«il#bfcau 
j!K^T> XSfc*?-^ (0.685 ml, 11.0 mmol) ZMZ.^ IIt3Wl#lfe. 
EJfc$£;!K#T> lOBtftftftiU P H3fcbfc^ 7jc (50 ml) £jra;i> M*f 
20 ;VT««lttJbfco mUM**. (50 ml) , ISfP^m* (50 ml) Tf«s&Ufc«, Bit 
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i&ligTJf»feffl£J«»«M*>'-.>l' (3 ml) iSCth'JfA^ mPi'H 
5 (28%^ ^ 3 ml) SiniU 2 RIBUfflMttLfc. 1 

(20ml) »^x^;!/-e»UJUfco £8UB£*x l&*P:&il7jcT:ift 

v/v) -c-^aitT^e>nfci«jti0^iii^^ffTaiibfco »&ftfc«att®as 

10 *IM»x*-*-^*tf>*IMSa*fTV^ <b£%7 (1.02 g, 3.71 mmol) fcltfi 

M£ : 198 - 201 -C MM* : x* J V 7n l^Vx-^ 

15 7C&#*T : C 1T H, 4 ClFN 8 0,i:bT: 

M-ft« 00 : C, 58.55; H, 4.05; N, 8.03; CI, 10.17; F, 5.45. 
{%) : C, 58.29; H, 4.03; N, 7.98; CI, 10.02; F, 5.21. 

NMR (DMS0-d 6 ) 6: 3.91 (3H, s), 3.96 (3H, s), 4.33 (2H, s), 7.16 (2H, m), 

7.32 (2H, m), 11.10 (1H, brs). 
20 IR (KBr) : 3419, 1670 cm" 1 . 

HJS0!l2 0£ftgfe£iPb\ flj-&«J 1-7- 1-9 ££$bfc. 
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l-8:R 1 = -C-<G>-F ,R 2 = H 



I-7-I-9 ,.9 . R 1 = -c-c-Qh-F ,R 2 =H 

H0H2 

ih£r® 1-7 

®& : 192 - 195 "C glftfttttt : »|xf^-A+t> 
75&##f : C 8 ,H lT ClF t H ? 0,i:UT 
5 H-ft« (X) : C, 62.38; H, 3.87; N, 6.33; CI, 8.01; F, 8.58. 

(%) : C, 62.32; H, 4.05; N, 6.23; CI, 7.80; F, 8.35. 
HMR (DMS0-d 6 ) 6: 3.91 (3H, s), 4.26 (2H, s), 5.77 (2H, s), 6.88 (2H, m), 
7.03 (2H, a), 7.07 (2H, ■), 7.23 (2H, ■), 7.55 (1H, s), 11.10 (1H, brs). 
IE (KBr) : 3431, 1691 cm" 1 . 

10 <b£-» 1-8 

: 156 - 159 °C jSS£H&& : **J~~* 
75iH#flf : C 19 H 12 ClFN 2 0 3 (H 2 0) 0 .3i:bT 

tuns (%) .• c, 56. 50; h, 3.73; n, 8.24; ci, 10.42; f, 5.59. 

##Ni (X) : C, 56.75; H, 3.83; N, 8.27; CI, 10.11; F, 5.35. 
15 NMR (DMS0-d 6 ) 6 : 3.90 (3H, s), 5.75 (2H, a), 7.17 (4H, d, J = 7.2 Hz), 7.57 
(1H, s), 8.49 (1H, s), 11.20 (1H, brs). 
IE (KBr) : 3410, 1674 cm" 1 . 
1-9 

: 205 - 207 *C ff***ff ■■ *9 J-to 
20 Ttmfttir :. C 17 H 14 ClFN 2 0 3 fcbT 

ttHtf 00 : C, 58.55; H, 4.05; N, 8.03; CI, 10.17; F, 5.45. 
&mm {%) : C, 58.42; H, 4.15; N, 8.05; CI, 9.76; F, 5.21. 
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NME (DMS0-d 8 ) 6 : 3.12 (2H, t, J = 7.4 Hz), 3.92 (3H, s), 4.70 (2H, t, J = 

7.4 Hz), 7.10 (2H, m), 7.15 (2H, l), 7.62 (1H, s), 8.08 (1H, s), 11.18 (1H, 
brs). 

IE (KBr) : 3423, 1674 cr l . 



{t$® i-io 



Me0 2 aXN0 2 ^ Me0 2 C J^NH 2 ^ M 6 0 2 C^N 

1 8 F HO 

1-10 zmtzo 

®& : 168 - 170 -C m^mmm : ^;-^hv.^o;v-^ 

7b%ftm : C 17 H u ClFN 2 0 3 i:fr 

frfUfi (X) : C, 58.55; H, 4.05; M, 8.03; CI, 10.17; F, 5.45. 

(%) : C, 58.47; H, 3.97; N, 8.08; CI, 9.90; F, 5.19. 
NMR (DMS0-d 8 ) 5: 2.49 (3H, s), 3.90 (3H, s), 5.74 (2H, s), 7.05 (2H, n), 
7.18 (2H, m), 7.54 (1H, s), 11.10 (1H, brs). 
IE (KBr) : 3417, 1699 cm" 1 . 

HIM* 3 fc&Va I-llS^Ufe- 
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OH 

Me0 2 O^N^ R2 
CI R 1 



1-1 1 : R 1 = -C-ChQhf ,R 2 = Me 

H^2 



1-11 



Ml 

: 185 - 187 °C ff&fii 
TtmfrVr : C„H 16 ClFH J 0s^'-"C 
5 (50 : C, 59.59; H, 4.45; N, 7.72; CI, 9.77; F, 5.24. 

fl-flrll (%) : C, 59.59; H, 4.40; N, 7.70; CI, 9.43; F, 5.06. 
NMH (CDC1 3 ) 6 : 2.25 (3H, s), 3.10 (2H, t, J = 7.3 Hz), 3.98 <3H, s), 4.59 
(2H, t, J = 7.3 Hz), 6.98 (4H, d, J = 6.9 Hz), 7.69 (1H, s), 11.26 (1H, brs). 
IE (Or) : 3419, 1674 cm" 1 . 

10 



it^m 1-12 



Me0 2 C 



OMe 




H0 2 C 




m 1 x@ 

15 <bHrtl5 (101 mg, 0.289 mmol) hX.*>\h±YWl> (351 mg, 2.34 mmol) © 
T-feb-HJ* (1.5 ml) ■MCIlT^Dh'^^f^ (°- 295 ml > 
2.32 mmol) Zm*., 48 »nttMltl/ft:. SlS*CSlt* (5 ml) 
yx^x-rM-ililtfe. *SSJI£* (5 ml), 10****** MJ 
% (10 ml) . fiS««* (10 ml) -Cftftbfcft* iltMJ^tMlfc. 

20 |i«*ETM^»^*W«** m**«fls^b'JerA***t»* 
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ufc** i »jfc*R*nn*i«»u * (100 mi) «in*.fe. #rajtfc*gii£3m 

U IffTMKIU ft** 1-18 (74.9 w, 0.234 mmol) « 

t5S5#*T : C,6H 10 ClFM 8 03(H 2 0)o.4iibt 
5 ft** (X) : C, 54.94; H, 3.32; N, 8.54; CI, 10.81; F, 5.79. 
ftfftt (X) : C, 54.69; H, 3.32; N, 8.94; CI, 11.15; F, 5.57. 
HMR (DMS0-d 6 ) <S: 4.20 (2H, s), 7.16 (2H, ■), 7.38 (2H, m), 7.55 (1H, s). 
IR (KBr) : 3427, 1630 cm"'. 



10 



SW!4«)^C*^ 4t$® 1-13— 1-16 ft^Ufc. 

1-13: R 1 = H , R 2 = -C-C-O-F 



OH _ 
H0 2 CyyN_ R2 M4 . R 1 = -c-C-Q-F ,R 2 =H 

Cl ^ l-15:R^-C-C-Q-F ,R 2 =Me 

M3-M6 H sH2 

M6:R 1 = H, R 2 = Me 

1-13 

Tbmfrm : C 16 H l8 ClFNA(H20) 0 .,kbt 

(X) : C, 56.50; H, 3.73; N, 8.24; Cl, 10.42; F, 5.59. 
15 am* (%) C, 56.42; H, 3.68; N, 8.33; Cl, 10.63; F, 5.41. 

NMR (DMS0-d 6 ) 6 : 3.13 (41, s), 7.11 (2H, i), 7.29 (2H, ■), 7.55 (1H, s), 
IR (KBr) : 3423, 1631 cnf'. 
1-14 

gfc^ : 237 - 239 "C. 
20 %%m : C,A,ClF» t O,(H t O)o.i tbX 

tfgtf. (%) = C, 56.80; H, 3.69; N, 8.28; Cl, 10.48; F, 5.62. 
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#«ftt (X) : C, 56.74; H, 3.62; N, 8.33; CI, 10.11; F, 5.40. 

NMR (DMS0-d e ) <5 : 3.12 (2H, t, J = 7.5 Hz), 4.70 (2H, t, J = 7.5 Hz), 7. 



(2H, i), 7.17 (2H, a), 7.62 (1H, s), 8.08 (1H, s). 
IR (KBr) : 3421, 1697 cm' 1 . 
5 <h&® 1-15 

m& : 244 - 245 'C. 

7b$km : C 17 H M ClFH 2 0 3 (H 2 0) 1 .,i:b-C 

grfftt (%) : C, 54.60; H, 4.53; N, 7.49; CI, 9.48; F, 5.08. 
(%) : C, 54.66; H, 4.14; N, 7.54; CI, 9.23; F, 4.96. 
10 NMR (DMS0-d 6 > 6 : 2.26 (3H, s), 3.06 (2H, t, J = 7.2 Hz), 4.55 (2H, t, J = 
7.2 Hz), 7.07 - 7.20 (4H, m), 7.53 (1H, s). 
IR (KBr) : 3421, 1660 cm" 1 . 
ib&® 1-16 

®& : 267 - 270 «C : 
15 : C 9 H 7 ClN 2 0 J (NH 3 )(H 2 0)o. l 5^^"C 

ttfftf (50 : C, 43.88; H, 4.21; N, 17.06; CI, 14.39. 
0«ftt (%) : C, 44.15; H, 4.05; N, 16.70; CI, 14.12. 
NMR (DMS0-d 6 ) <5: 2.44 (3H, s), 7.40 (1H, s). 
IR (KBr) : 1645 cur 1 . 

20 

ibis® 1-17 

oh 9 9 H 





F 



1-12 



1-17 
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fj§ HI 

Mtt M2 (6T.S V, 0.210 niol) > l-tHn^>^'J7>;-> (35.4 
ig, 0.262 mmol) , H- U > (0.070ml, 0.64 mmol) 43*1^5^ 
T =• >«i8gm (53.6 mg, 0.657 mmol) <0 DMF (2 ml) ^ismtiii&t* l-x^P- 
5 HS-y^f^T^/D^)*^^^ *F*S1&& (49.4 mg, 0.258 mmol) * 
iD;U 4 BSita&tfUfc. RmmzMT, * (5 ml) Sin^ V^fr^-T* 
•C.JStHUfco^®*7^ fSSJ^Tjc-C^Ufc^ ftitb^At^lfe. 

:r;i/-cMIi£fJV^ fb^t)I-17 (19.4 mg, 0.0558 mmol) *&ftS§Ji i: bTJfc 

10 ^27XT-#fco 

BA : 253 - 257 'C : x^-;H^ V^K;i.x-f ;V 

7C^^*f : C 17 H 18 C1FN 3 0 2 (H 2 0) 0 . 1 1 LT 

ft** (%) : C, 58.41; H, 4.38; H, 12.02; CI, 10.14; F, 5.43. 
frmm (%) : C, 58.25; H, 4.28; H, 11.98; CI, 10.08; F, 5.18. 
15 NMR (DMS0-d 6 ) <5 : 2.90 (3H, s), 2.93 (3H, s), 4.19 (2H, s), 6.95 (1H, s), 
7.16 (2H, m), 7.37 (2H, m). 
IE (KBr) : 3425, 1603 cm' 1 . 

mmmS(D&f&&kW, <h£® I-18-I-20 ££fifcbfc. 

O OH M8:R 3 = Me, R 4 = H 



3 R 4 RN 




1-19 :R 3 = — O >R 4 - H 



CI 



20 



M8-I-20 F 1-20 : R 3 R 4 N = O 



i-i8 

m& • 287 - 291 'C (dec.) W^mm : 
• CteHuClFNaOg^Oo.jilbt: 
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(X) : C, 57.27; H, 3.97; N, 12.52; CI, 10.57; F, 5.66. 
fttfft (X) : C, 57.19; H, 3.89; N, 12.35; CI, 10.28; F, 5.38. 
MR (DMS0-d 6 ) 6 : 2.82 (3H, d, J = 4.8 Hz), 4.17 (2H, s), 7.15 <2H, ■), 7.38 
(2H, a), 7.72 (1H, s). 
5 IE (KBr) : 3386, 1604 cr 1 . 
<b£#J 1-19 

: 184 - 186 °C 3£fii&*ft = V7Dt;H-^ 
%mfttf : C I1 H li ClFH 3 0 I (HCl),. 0 (H|0),.,i:U-C 
tffftf (X) : C 57.63; H, 3.82; I, 9.60; CI, 16.20; F, 4.34. 
10 »mm (%) ■ C, 57.60; H, 3.81; N, 9.89; CI, 15.95; F, 4.29. . 

NME (DMS0-d e ) 6: 4.32 (2H, s), 7.14 - 7.24 (3H, ■), 7.39 (2H, d, J = 7.8 
Hz), 7.46 (2H, a), 7.3972 (2H, d, J = 7.8Hz), 8.17 (1H, s), 10.53 (1H, brs). 
IE (KBr) : 3423, 1601 ca M . 
1-20 

15 !b& : 268 - 272 »C (dec.) *««*« = N77>- 

: C„H 1T ClFH 8 0,fcU"C 
tr*«t 00 : C, 61.05; H, 4.58; N, 11.24; CI, 9.48; F, 5.08. 

#«rtt (%) ' c > 60 - 82 5 H > 4 * 49 '* N ' 1L23; C1, 9 ' 36; F ' 4 " 84 ' 
20 NME (DMS0-d 8 ) <?: 1.80 - 1.87 (4H ,a), 3.25 - 3.56 (4H, a), 4.19 (2H, s), 

6.95 (1H, s), 7.07 - 7.22 (3H, ■), 7.38 (2H, a), 12.90 (1H, brs). 
IE (KBr) : 3425, 1591 cm" 1 . 

25 <bH< % 1-21 
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9 



OH 

MeOaC^J^N 



1-21 




III! 

5 (2.50 g, 7.17 uol) , MX******* (499 u) > h 'Jxf* 
7Z> (10 ml) ©**y-*MJM^f^0***H*^ 15 ^ HS 

t^i;*m»A*nth^7^-C#U ^**>-M*** (1:1 

(2.18 g, 6.93 uol) £«^SNiiii:bTiK^97%-eftfco 
10 12X1 

mmm 1 ©m§ 5 xst w*©R**ff <b** 1-21 **fc. 

: 199 - 201 -C HtSII»«E : i^-;H^vrD^x-ff 
56*^ : C M H„FH l 0 l (HCl)».,fcbT 

ft^gl (X) : C, 57.07; H, 4.19; N, 8.32; CI, 10.53; F, 5.64. 
15 *«f« (X) : C, 56.90; H, 4.21; N, 8.45; CI, 10.29; F, 5.68. 

NME (DMS0-d 6 ) 6: 3.94 <3H, s), 4.45 (2H, s), 7.22 (2H, m), 7.24 (1H, d, J 
= 8.7 Hz), 7.51 (2H, a), 7.81 (1H, d, J = 8.7 Hz), 11.29 (1H, bra). 
IE (KBr) : 3417, 1678 cm' 1 . 
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Me0 2 C^lN o2 1-22 : R 1 = ^"O^ > R2 = Me 

R 1 l-23:R 1 = H, R 2 ="£<Kjr F 

I-22 ~ I-23 "a" 1 * 

fls£«J 1-22 

gl£ : 202 - 204 °C. 

5 5£^^«f : C, 1 H II P«,0 I (HCl) l .ii:l/T 

#*« (X) •• c, 64.22; h, 4.79; n, s.8i ; ci, p, 5.98. 

(%) : C, 64.53; H, 4.72; N, 8.80; CI, 1.09; F, 5.75. 
MMR (DMSO-de) <? : 2.51 (3H, s), 3.90 <3H, s), 5.46 <2H, a), 7.08 (1H, d, J 
= 8.7 Hz), 7.17 (4H, d, J = 7.2 Hz), 7.60 (1H, d, J = 8.7 Hz), 11.27 (1H, 

10 brs). 

IE (Or) : 3417, 1666 car 1 . 
ih&M 1-23 

M& : 222 - 225 °C HfSSfcii : J -)V 
7tm&m ' C 17 H 15 FH t 0 3 (HCl) 1 . 0 fcbT 

is n-*« <x> - c, 58.21s h, 4.eo ; h, 7.99; ci, 10.11; p, 5.42. 

AX* (%) : C, 58.03; H, 4.49; N, 8.02; CI, 9.83; F, 5.20. 
NMR (DMS0-d 6 ) <5 : 3.21 (2H, t, J = 7.4 Hz), 3.37 (2H, t, J = 7.4 Hz), 3.95 
(3H, s), 7.13 (2H, m), 7.27 (1H, d, J = 8.6 Hz), 7.29 (2H, ■), 7.83 (1H, d, 
J = 8.6 Hz), 11.28 (1H, brs). 
20 IE (Or) : 3423, 1684 cm' 1 . 
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OMe 

MeOgCv^k^N 



H 



9 




IX; 



OH 

HOgCvJ^N 

H 
1-24 




J|JS«4<D»lXSi:RI«l©R**ffV^ I-24£*ffco 
7c58^#f : C l5 H n PH 2 0 3 (H 8 0)o. s i:t-C 
ttM (X) *• c » 61 - 02 5 H » 4 - 10; N ' 9,49; F ' 6 * 43 * 

#*T«S (X) : C, 61.26; H, 3.83; N, 9.56; F, 6.05. 

HME (DMSO-de) 6 : 4.21 (3H, s), 6.96 (1H, d, J = 8.6 Hz), 7.17 (2H, ■), 7.39 
<2H, ■), 7.59 (1H, d, J = 8.6 Hz). 
IR (KBr) : 3431, 1631 cm" 1 . 

nmvn <d&&&£#k. ibpm i-25&£$bfco 

OH 

H0 2 C 




H 
1-25 

ib^m 1-25 

MA : 152 - 155 •C. 
15 Timm : C 16 H 13 FN 2 0 3 (HCl)o.2(H 2 0),. 8 i:bT 

StJItf (X) : C, 61.76; H, 4.41; N, 9.00; CI, 2.28; F, 6.11. 

ftttm (%) : C, 61.64; H, 4.38; N, 9.04; CI, 1.89; F, 5.85. 

NME (DMS0-d 6 ) 6: 3.07 - 3.23 (4H, ■), 6.95 (1H, d, J = 8.4 Hz), 7.11 (2H, 

o), 7.27 (2H, m), 7.63 (1H, d, J = 8.4 Hz). 
20 IB (KBr) : 3421, 1631 cm" 1 . 
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ihG® 1-26 




5 Illg 

*&<b^ hU^A (60%, 130 mg, 3.36 mmol) © THFH»*fc*»Tx <b£% 5 
(900 mg, 2.58 mmol) 0 DMF-THF (1:2 v/v, 3 ml) &$£?&T LtcGk, 45 # 

mmftLtzo sj6*c*»t, 7jc (lomi) »» -can taut. 

*r88if£7j< (20 ml), SSffi&iS* (20 ml) T?&#L7c^ Ue>ATJ«» 

>fc»a£*fc3^ SttUfli** 10<Z)ttVllttfluDtR6tt (894 mg, 2.28 
mmol) *IRfilBftfct/TJK*88*e*fc. 

n-^f-Jl/'Jf-frA (1.50 M^*tf>»tt, 0.305 ml, 0.458 mmol) ©J?zf;i/ 
15 x-x;t/&$fc-78 0 CT! 2-713^ ^ TV'- ;i> (0.0413 ml, 0.458 mmol) $1TU 
20ftm®Wl,tc'&s ±Bfli#»10 (151 mg, 0.383 mmol) 0 THF— ^i?-jl/x- 
~t )V (4:1 v/v, 2.5 ml) 30 ^H!g#Lfe. Kfcttfc**7\ fiS*Q 

*fls 7" = (2ml), *£in;tfc&> g^^x^;i/t?»iB Ufc 0 

(5mlK ttfflftJB* (5 ml) T*&^Lfc&, *«t h 'J ^Afftlllfc. « 
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I3Xg 

±13*1458$? 11 0gfH (1.5 ml) 47%&fo7k$lim*mm (4 ml) £iU;U 

IPb&&> *£in;tfco tfraib&J§fi£3iRb> *-c*fc&bfc^ 

5 HiiSflfcfT^ -fb^rtl 1-26 (46.3 mg, 1.19 mmol) SMfilfefi i: b T3I?1&^ 31% 

B&£ : 137 - 139 'C H*§£1£& : 
TK&ftm : C 18 H n ClFN,0 2 S(H 2 0),. 3 i:bT 

tH£fit (X) : C, 52.57; H, 3.33; N, 10.22; CI, 8.62; F, 4.62; S, 7.80. 
10 ##rffi (X) : C, 52.47; H, 3.01; N, 9.96; CI, 8.72; F, 4.60; S, 7.84. 

MR (DMS0-d 9 ) 6: 4.23 (2H, s), 7.17 (2H, m), 7.40 (2H, m), 8.33 (1H, d, J 
= 2.7 Hz), 8.35 (1H, d, J = 2.7 Hz), 8.92 (1H, s), 13.33 (1H, brs). 
IE (KBr) : 3429, 1631 cm" 1 . 

15 mmm&<D-gif&&£mb, 1-27-1-31 *mu;o 



"2 

Hp 







I-27: R 1 


= H ,R 2 


OH 




1-28: R 1 


= Me ,R 2 


£r 

R 7 


^R 2 
R 1 


1-29: R 1 


= -c-ch 

H2H2 


27 ~ 


-1-31 


I-30: R 1 


= H , R 2 = 



H 2 w 

l-31:R 1 =H ,tf = -c^Q- F ,R 5 = ^ ,B 7 = CI 



H 2 h 

fb£t> 1-27 

®& : 239 - 240 «C BISB&tt : x*;-* • 
7nfiS##f : CjgH.jFNaOjS^Ociib-C 
20 ftfffit (X) : C, 60.87; H, 3.46; N, 11.83; F, 5.35; S, 9.03. 
#*ftf (X) : C, 60.76; H, 3.36; N, 11.77; F, 5.10; S, 9.00. 
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NME (DMSO-d 6 ) <J : 4.20 (2H, s), 7.13 (2H, m), 7.18 (1H, d, J = 9.0 Hz), 7.39 
(2H, m), 8.27 (1H, d, J = 2.9 Hz), 8.31 (1H, d, J = 2.9 Hz), 8.87 (1H, d, 
J = 2.9 Hz), 13.06 (1H, brs). 
IB (KBr) : 3440, 1637 cm"'. 
5 <b<&® 1-28 

: 258 - 261 °C W&B®m : ^^-^-fh5k HD77>-7t 

r u;p 

Tbmfttli : Ci9H 13 ClFN 3 0 2 S £ bX 

tr^ffi (50 : C, 56.79; H, 3.26; N, 10.46; CI, 8.82; F, 4.73; S, 7.98. 
10 ##ffifi (50 : C, 56.62; H, 3.18; N, 10.37; CI, 8.77; F, 4.60; S, 7.83. 
NME (DMS0-d 6 ) 6: 3.98 (3H, s), 4.35 (2H, s), 7.13 (2H, m), 7.34 (2H, m), 
8.29 - 8.36 (2H, a), 8.86 (1H, s), 12.90 (1H, brs). 
IB (KBr) : 3433, 1639 cur'. 
1-29 

15 M& : 208 - 211 °C : »Ix^-a**>. 

Tzmfttif : C 20 H IS C1FN 3 0 2 S t LX 

trff* (SO : C, 57.76; H, 3.64; N, 10.10; CI, 8.52; F, 4.57; S, 7.71. 
frVrM (30 : C, 57.61; H, 3.48; N, 10.01; CI, 8.22; F, 4.39; S, 7.51. 
NMR (DMS0-d 8 ) 6 : 2.32 (3H, s), 3.10 (2H, d, J = 7.4 Hz), 4.62 (2H, d, J = 
20 7.4 Hz), 7.08 - 7.23 (4H, m), 8.31 (1H, d, J = 3.0 Hz), 8.34 (1H, d, J = 3.0 
Hz), 8.83 (1H, s), 12.78 (1H, brs). 
IB (KBr) : 3433, 1643 cm" 1 . 
<b&%l 1-30 

®& : 189 - 192 °C : ^y-^-SISif ;P 

25 Tinftm : C 2 ,H, 5 FN 2 0 2 (HBr),. 0 £: LX 

ftmm (%) : C, 59.03; H, 3.77; N, 6.56; Br, 18.70; F, 4.45. 
^•«ftt (%) : C, 58.85; H, 3.65; N, 6.68; Br, 19.09; F, 4.38. 
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NME (DMS0-d 6 ) 6: 4.44 (2H, s), 7.20 - 7.29 (3H, m), 7.43 - 7.51 (3H, m), 
7.54 - 7.62 (2H, ■), 7.65 - 7.75 (3H, ■), 12.19 (1H, brs). 
IE (KBr) : 3431, 1658 cm"'. 
1-31 

5 ttjft : 287 - 289 *C (dec.) &&&&& : * * J —JU-t Y ? t fD77> 
TtmftVx : C l7 H u ClFN 5 0 J (HBr)o. 1 6(H20) 0 . s i: tt 

ftnm (%) : C, 51.97; H, 3.12; N, 17.82; Br, 3.05; CI, 9.02; F, 4.84. 
G-mm (%) : C, 52.07; H, 3.24; N, 17.56; Br, 2.94; CI, 8.78; F, 4.69. 
NMR (DMS0-d 6 ) 6: 4.24 (2H, s), 7.17 (2H, m), 7.40 (2H, m), 8.69 (1H, s), 
10 8.76 (1H, brs), 12.19 (IB, brs). 
IE (KBr) : 3440, 1649 cm" 1 . 



mmmd 

1-32 



15 




III! 

fls£«6 (1.36 g, 3.90 mmol) Ox* J 1 Mfe&Mfci- hO 
*A****iQiU 3.5 l$IBI2lO*MBttLfc. fijfc*fc#«^ 2 MM&WtZlJa %. pH 
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^^y-^-^^^-CHttftiffV^, <b£® 12 (1.06 g, 3.17 amol) 
fftjft : 201 - 205 •C. 

NMR (CDC1 S ) 6: 3.93 (3H, brs), 4.22 (2H, s), 7.16 (2H, ■), 7.39 (2H, a), 
5 7.53 (1H, s). 

±Bfls** 12 (337 if. 1.01 nol), l-tHn^wnUT^ (207 
mg> 1.53mmolK H*** (234 mg, 1.53 mmol) © THF (3 

10 mm (291 mg, 1.52 mmol) 5.5 f$t§m# bfc„ R**fc**T> * (15 

ml) ftfcjU *ffflbfcM***U *-C*#bfc«, fctffiT**«»b, ^ 
ft 13©*a£fi£$l (470 mg) btiffco 

±Btt*l«« 13 (401 mg) fc***mbU > (4 ml) ©mi§r«i& 2 i$iaiia»s 

ETttfMfcMfcU fl3-&« 14 (251 mg) *^6S£^i:b-C^fcc 

f 41S 

!*jlMI4©*lXSfcPMi©KJ8^firV^ <b-&$) I-32*#fco 
20 BA : 169 - 172 V WB®m : Mt^-f-fV^nK^-fA 
TU^^^f : C 23 H 16 ClFN 4 0 2 (H 2 0) 0 . 3 i:bt 

Itfttt (X) : C, 62.75; H, 3.80; N, 12.73; CI, 8.05; F, 4.32. 
»*f« (X) : C, 62.72; H, 3.69; N, 12.79; CI, 7.62; F, 4.16. 
NME (DMS0-d 6 ) <5 : 4.22 (2H, s), 4.38 (2H, s), 7.16 (2H, ■), 7.26 - 7.55 (8H, 

25 m). 

IE (KBr) : 3411 cm- 1 . 
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£«09 9<D£jaiSCi|M^ <b£tl I-33~I-50£-&ftgUfc, 



CI H 
1-33 ~ 1-50 



| - 33:R2 = -g _ 0- F - R5 = Me l-42:R 2 = H,R 5 = -C-Q-F 

1-34: R2 = -C-0" F ' R5 — 8°"0 | - 43: R2 = -2-0- F ' RS = "S-O-P 

H2 H2 H2 H2 

1-35: R 2 = Me R 5 =-C-<Q> 1-44: R 2 = Me. R s = -C-<Q> 

H 2 H 2 
1-36: R 2 = Me R 5 = Me 



I-45: R 2 =MeR 5 = -C 



1-37: R 2 = Me, R 5 = -CO\J H J 

H2 



1-38: R 2 = Me, R 5 = -Q M6: R * = M * r5 = -^O^* 

1-39: R 2 = Me, R 5 = -^CH 1-47: R 2 = Me R 5 = -CH^Q) 



H 2 

1-40: R 2 = Me R 5 =-^ r O" F 1-48: R 2 = Me R 5 = -ChQ» 

H 2 

1-41: R 2 = Me R 5 =- oo-Qhf 1-49: R 2 = Me R 5 = -C-O 

R2P2 H 2 

1-50: R 2 = MeR 5 = -C~0 
H2 M. 3 

1-33 

H£ : 206 - 208 *C W&&®m : -fyrn/W-A 
5 TcfUfl-flf : C 17 H 12 ClFN 4 0 2 (i-PrOH) 0 . 1 (H20) 0 . l i: UTT 

tMVtt (X) : C, 56.41; H, 3.61; H, 16.21; CI, 9.62; F, 5.16. 

£*f« (X) :. C, 56.48; H, 3.46; N, 15.13; CI, 9.28; P, 4.92. 

NJffi (CDClj) 6 : 2.66 (3H, s), 4.35 (2H, s), 7.05 (2H, 1), 7.31 (2H, 0), 7.60 

(1H, s). 
10 IR (KBr) : 3429 cm' 1 . 
1-34 

Iftjft : 180 - 182 °C : <1V?UA;-)V 
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: C 23 H 16 ClFN 4 0 3 (HCl)o.i(H20)o.3fctt 
trM (X) : C, 60.07; H, 3.66; N, 12.18; CI, 8.48; F, 4.13. 
fitfm (50 : C, 60.10; H, 3.36; N, 12.35; CI, 8.54; F, 3.98. 
NMB (CDC1 3 ) 6 : 4.35 <2H, s), 5.36 (2H, s), 6.99 - 7.11 <3H, m), 7.23 - 7.39 
5 (6H, m), 7.65 (1H, s). 
IE (KBr) : 3421 cm" 1 . 
-fb^t» 1-35 

: 255 - 257 °C W®&®m : *9 J 
: C 17 H 13 ClN 4 0 2 (EtOH) 0 .Ei:^'C 
10 tr#« (%) : C, 59.71; H, 4.09; N, 16.01; CI, 10.13. 
mm i%) : C, 59.44; H, 3.96; N, 16.18; CI, 9.98. 

MR (DMS0-d B ) 6 : 2.54 (3H, s), 4.38 (2H, s), 7.27 - 7.50 (6H, *), 10.55 (1H, 
brs), 12.96 (1H, brs). 
IE (KBr) : 3410 cm -1 . 
15 *b£8J 1-36 

m& : 262 - 265 °C : 
Ttmfttt : CjAClHA^bt 

tr^ifi (%) : C, 49.92; H, 3.43; N, 21.17; CI, 13.40. 
Atfm (%) : C, 49.68; H, 3.38; M, 21.00; CI, 13.32. 
20 NME (DMS0-d fl ) 6 : 2.54 (3H, s), 2.60 (3H, s), 7.50 (1H, s), 10.50 (1H, brs), 
12.94 (1H, brs). 
IE (KBr) : 3421 cm" 1 . 
<h<&® 1-37 

il-tfS : 266 - 268 'C U&mfe®. : x*;-* 
25 Ttmfrm : C.yHnClWHzOo.a 

trfHB (50 : C, 55.55; H, 3.89; N, 15.24; CI, 9.64. 
£#f« (50 : C, 55.63; H, 3.77; N, 15.08; CI, 9.60. 
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NME (DMS0-d 6 ) 6: 2.55 (3H, s), 5.49 (2H, s), 7.03 (1H, m), 7.14 (2H, m), 
7.35 (2H, m), 7.54 (1H, brs), 10.48 (1H, brs), 12.99 (1H, brs). 
IB (KBr) : 3384 cm" 1 . 
1-38 

5 m& : > 300 °C ffttA&fl : ^DD^A-^^y-;v 
7b%ftm : C„H n ClN 4 0 2 (H 2 0) fl . 4 i:bT 
MLB. (%) : C, 57.55; H, 3.56; H, 16.78; CI, 10.62. 
ftVrU (%) : C, 57.30; H, 3.76; N, 16.67; CI, 10.86. 

NME (DMSO-d„) 6: 2.56 (3H, a), 7.60 - 7.71 (3H, m), 7.78 (1H, s), 8.13 - 
10 8.24 (2H, m), 10.59 (1H, brs), 12.98 (1H, brs). 
IB (KBr) : 3415 cur 1 . 
ikS® 1-39 

HA : 247 - 249 °C ??fSA**l : -fV7n;ty-^ 

Ttmfrm : C„H 12 ClFN 4 0 2 i:UT: 
15 trgfii (%) : C, 56.91; H, 3.37; N, 15.62; CI, 9.88; F, 5.30. 

fl-#fffi (X) : C, 56.76; H, 3.42; N, 15.58; CI, 10.16; F, 5.08. 

NME (DMS0-d 6 ) <5 : 2.54 (3H, s), 4.38 (2H, s), 7.21 (2H, m), 7.42 - 7.53 (3H, 

m), 10.61 (1H, brs), 12.95 (IB, brs). 

IB (KBr) : 3338 cm" 1 . 
20 {b£-tl 1-40 

: > 300 'C n&&®!& : t D o - * * J -)V 

Ttm^ : C I8 H 12 ClFM 4 0 2 (CHCl 3 )o. J (H 2 0)o.5i: tT 

th&fit (%) : C, 52.89; H, 3.23; N, 13.48; CI, 16.21; F, 4.57. 

#*fffi (%) : C, 52.56; H, 3.13; N, 13.41; CI, 16.54; F, 4.37. 

i 

25 NMR (DMS0-d 6 ) 6 : 2.55 (3H, s), 7.31 (2H, m), 7.40 (1H, d, J = 16.5 Hz), 7.73 
(1H, s), 7.70 - 7.98 (3H, i), 10.60 (1H, brs), 13.01 (1H, brs). 
IB (KBr) : 3367 cm' 1 . 
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K&m i-4i 

R* : 175 - 177 e C BttAtt* : 
7U^^«f : CuHuClFM^b-t 

trflifi (X) : C, 57.99; H, 3.79; N, 15.03; CI, 9.51; F, 5.10. 
5 ft«f« (X) : C, 57.88; H, 3.76; N, 14.99; CI, 9.12; F, 5.07. 

NMR (DMS0-d 6 ) 6 : 2.54 (3H, s), 3.12 (2H, t, J = 7.4 Hz), 3.27 (2H, t, J = 
7.4 Hz), 7.12 (2H, «), 7.36 (2H, ■), 7.50 (1H, s), 10.55 (1H, brs), 12.99 
(1H, brs). 

IB (KBr) : 3423 cm -1 . 
10 <h&® 1-42 

M& : 250 - 253 «C : ^an*^-^^-* 

Ttmfttf : C 1 AoClFH 4 0,(S) 0 .TB(H i O),. B i:b-C 

ttfttt (X) : C, 50.87; H, 2.93; N, 14.83; CI, 9.38; F, 5.03; S, 6.37. 
&mm (%) : C, 50.90; H, 2.63; N, 14.83; CI, 9.47; F, 4.82; S, 6.32. 
15 NMR <DMS0-d 6 ) 6: 4.39 (2H, s), 7.21 (2H, ■), 7.47 (2H, ■), 7.57 (1H, s), 
8.39 (1H, s), 10.52 (1H, brs), 13.29 (1H, brs). 
IE (KBr) : 3431 cm" 1 . 
<b£® 1-43 

jH£ : 103 - 105 °C ft&m®& : 
20 7t%^m : C 16 H 10 ClFN40 8 (MeOH)o.s(H 4 0)o.6^bT 

mnm (%) • c, 59.07; h, 3.8O; n, 11.72; ci, 7.42; f, 7.95. 

Am® (%) : C, 59.09; H, 3.72; N, 11.90; CI, 7.29; F, 7.82. 
NMB (DMSO-d a ) 6: 4.22 (2H, •), 4.38 (2H, s), 7.16 (2H, m), 7.21 (2H, ■), 
7.39 (2H, ffi), 7.46 (2H, ■), 7.51 (1H, s), 10.56 <1H, brs), 13.18 (1H, brs). 
25 IB (KBr) : 3423 cnf 1 . 
{b6® 1-44 

®& : 246 - 250 °C : -iVWKJ-fr 
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7C&#*f : C, 7 B 12 ClFN 4 0 2 (B 2 0)o. 2 i: UT 

tf-gfii (%) : C, 56.35; B, 3.45; N, 15.46; CI, 9.78; P, 5.24. 
fttirm (%) : C, 56.43; H, 3.19; N, 15.51; CI, 9.98; F, 5.05. 
NME (DMS0-d 6 ) 6: 2.54 (3H, s), 4.42 (2H, s), 7.15 (1H, m), 7.22 - 7.33 (2H, 
5 m), 7.38 - 7.53 (2H, m), 10.52 (1H, brs), 12.96 (1H, brs). 
IB (KBp) : 3429 cm" 1 . 
<b-&® 1-45 

Mti : 272 - 276 V : *9 J -*-4V7xxt\J—to 

7t%*m : Ci 7 Ei 2 ClFN 4 0 2 (i-PrOB)o.i(B 2 0) 0 . 2 tLX 
10 tf-JVtt (%) : C, 56.41; B, 3.61; N, 15.21; CI, 9.62; F, 5.16. 

#*T® (30 : C, 56.28; H, 3.31; N, 15.32; CI, 9.47; F, 5.03. 

NMR (DMS0-d 6 ) 6: 2.54 (3H, s), 4.42 (2H, s), 7.20 - 7.32 (2H, m), 7.35 - 

7.56 (3H, m), 10.51 (1H, brs), 12.96 (1H, brs). 

IR (KBr) : 3408 cm" 1 . 
15 ft 6* 1-46 

Mti : 163 - 166 'C Hi&il?£& : Mxf^ 

7Glt##f : CiA,ClFaH 4 0,(H|0)o.4 i: 

trJVtt (%) : C, 51.97; H, 3.10; N, 13.47; CI, 8.52; F, 13.70. 
{%) : C, 51.79; B, 2.81; N, 13.57; CI, 8.74; F, 13.67. 
20 NMR (DMS0-d 6 ) 6 : 2.54 (3B, s), 4.52 (2B, d, J = 7.8 Bz), 7.41 - 7.80 (5B, 
m), 10.39 (IB, brs), 12.97 (IB, brs). 
IR (KBr) : 3411 cm" 1 . 
ftl§r$J 1-47 

Mti : 268 - 270 «C MM* : r = r V » 
25 7bm&%T : C 23 Bi 7 ClN 4 0 2 (B 2 0) 0 .i £ LX 

Wr&iM (%) : C, 65.98; B, 4.14; N, 13.58; CI, 8.47. 
- ftffiiM. (%) : C, 65.86; B, 4.06; N, 13.40; CI, 8.48. 
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NMR (DMS0-d 6 ) 6 : 2.54 (3H, a), 6.08 (2H, d, J = 9.6 Hz), 7.26 - 7.53 (11H, 
m), 10.47 (1H, brs), 12.97 (1H, brs). 
IE (KBr) : 3421 cm" 1 . 
fb^^J 1-48 

5 : 249 - 252 °C H^^^^ : J-)V 

: C l6 E n ClW(S) 0A tLX 
tUStffi (50 : C, 51.48; H, 3.17; N, 16.01; CI, 10.13; S, 10.08. 
fttitW. (%) : C, 51.36; H, 3.08; N, 15.95; CI, 9.88; S, 10.07. 
NMR (DMSO-d 6 ) d : 2.54 (3H, s), 4.39 (2H, s), 7.17 (1H, m), 7.51 (2H, in), 
10 7.57 (1H, m), 10.57 (1H, brs), 12.96 (1H, brs). 
IE (KBr) : 3429 or 1 . 
1-49 

Witi : 263 - 266 °C : ^V7D;V-;i/ 

7nSjt##r : C, 7 H,9C1N 4 0 2 (H 2 0) 0 .2 ilLX 
15 frtlfiS (%) : C, 58.27; H, 5.58; H, 15.99; CI, 10.12. 

##fH (%) : C, 58.38; H, 5.50; N, 16.03; CI, 10.10. 

NMR (DMS0-d 6 ) 6: 0.99 - 1.34 (5H, m), 1.58 - 1.91 (6H, m), 2.54 (3H, s), 

2.84 (1H, d ,J = 6.6 Hz), 7.51 (1H, s), 10.51 (1H, brs), 12.96 (1H, brs). 

IR (KBr) : 3419 cm" 1 . 
20 ih^m 1-50 

m& : 169 - 173 -C SSSilM : * * J -;i/--f V fxirtj -)\, 
fvmfrtir : C 1Y H 1!! ClN T 0 2 (HBr) 0 . 7 (H 2 0)o.8i: 

ff-giji (%) : C, 45.09; H, 3.18; N, 21.65; Br, 12.35; CI, 7.83. 
##fffi (%) ■ C, 45.19; H, 3.20; N, 21.30; Br, 12.38; CI, 7.64. 
25 NMR (DMS0-d 6 ) 6 : 2.64 (3H, s), 4.43 (2H, s), 7.08 (1H, m), 7.18 - 7.28 (2H, 
m), 7.43 (1H, m), 7.65 (1H, s). 
IR (KBr) : 3408, 2114 cm" 1 . 
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mmm 1 o 



1-51 




H O OMe 




gl~3lg 



N 
H 



5 ilIg-1311 

©RJte*ff <b-&® 1-51 £&fco 

Mdt : 228 - 231 «C ?fiS§ilfc& : x*y-;w 

10 tHItt (X) : C, 62.61; H, 4.08; N, 17.18; F, 5.83. 

(%) : C, 62.44; H, 4.07; N, 17.03; F, 5.67. 
NMR (DMS0-d 6 ) 6 : 2.50 (3H, s), 4.37 (2H, s), 7.05 (1H, d, J = 8.4 Hz), 7.21 
(2H, a), 7.40 - 7.51 (3H, m), 10.42 (1H, brs), 12.51 (1H, brs). 
IR (KBr) : 3408 cm' 1 . 

15 

mmm 1 oasmmtzmbs its® 1-52 ££$l£o 




1-52 



<b&m 1-52 
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|fcj& : 172 - 173 *C nmB®M : ^V7D/V-;v 
7bm&m : C,9H 17 PN 4 0, IT 

M-Jttt (%) : C, 64.76; H, 4.86; N, 15.90; F, 5.39. 
frttm (%) : C, 64.65; fl, 4.71; N, 15.78; F, 5.32. 
5 NMR (CDCls) 6 : 1.41 (3H, t, J = 7.4 Hz), 2.64 (3H, s), 4.15 (2H, q, J = 7.4 
Hz), 4.27 (2H, s), 6.89 (1H, d, J = 8.6 Hz), 7.06 (2H, m), 7.35 (2H, m), 7.52 
(1H, d, J = 8.6 Hz), 10.54 (1H, brs). 
IB (KBr) : 3431 cm" 1 . 

10 gfam 1 1 
fc&m 1-53 



ih-^m 16 (502 mg, 2.09 mmol) > 1-fc Hd^^>^1« UTV/— (297 mg, 
15 2.20 mmol) > 1-7 ?7-3-(4-7;vtn 7 xr;i/)7D^>-2-t 

(445 mg, 2.19 mmol) © THF-DMF (5:1 v/v, 12 ml) IIMtSiT l-xf-;i/-3-(3- 

;:7Dlf;i/)*/H«S>-f ^ PJtKJft (424 mg, 2.21 mmol) &ifl*.> 
50frm&WLtz'&, M-**/HE/W#V:/ (0.455 ml, 4.14 mmol) SITU 2 B# 
Wffl^fe. EJfcftfcMTJ* (50 ml) *JnjU *fajUfc|gfi**fltU *"C«ls 





CI H 
1-53 



Ilig 
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WEETillfM6*iU fb£$&) 17 (549 mg) £i$*|fei8&i:U 

HH&0IJ 10012 XS££V£1I0H®JB lxafcM®£Jft*frV^ 
5 1-53 &o 

M£ : 242 - 245 "C H»A«IK : »»x*-A> 
7C^^«f : C 18 H ls ClFH 3 0 8 (HCl)o.,(H 2 0)o.,i:l/T 
tHFtf (X) : C, 59.52; H, 3.69; N, 11.57; CI, 10.74; F, 5.23. 
fl-*f«t (X) : C, 59.40; H, 3.55; N, 11.47; CI, 10.85; F, 5.31. 
10 NMR (DMS0-d 6 ) 6: 2.52 (3H, s), 4.16 (2H, s), 7.19 (2H, m), 7.41 (2H, m), 
7.49 (1H, s), 11.64 (1H, brs), 13.13 (1H, brs). 
IB (Or) : 3421 cm-'. 



mmm 1 2 

15 <b&® 1-54 




18 I-54 

mmm 6 com 1 is, nmm 9 ®m 1 xg, mmm 1 1011 is, mmm 1 
0 vm 2 xm&zvm&m 4 vm 1 x.mtmm0Rfo*ffi<\ fc&m i-54&&fc 0 

20 Bti : 208 - 210 »C HiiijSril&jg : T*Y-YV)\< 
7DfiS##f : C 18 H 14 FN 3 0 2 (HCl) 0 . 4 (H 2 0) 0 . 6 i:bT 
tf-gfif (X) : C, 62.32; H, 4.47; N, 12.11; CI, 4.09; F, 5.48. 
Q-mm {%) : C, 62.25; H, 4.14; N, 12.12; CI, 4.12; F, 5.54. 
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NME (DMS0-d 6 ) <5 : 2.55 (3H, s), 4.17 (2H, s), 7.13 (1H, d, J = 8.6 Hz), 7.18 
(2H, ■), 7.40 (2H, ■), 7.56 (1H, d, J = 8.6 Hz), 11.71 (1H, brs). 
IR (KBr) : 3425 cm -1 . 

mmmi 2 t\ 1-55 ££fi&Lfco 



Ksism 1-55 

®& : 150 - 151 °c nmmmm im**-*-^** > 

7G^^#f : C 2 oH 18 FN 3 0 2 i:bT 

10 trflfll (%) : C, 68.36; H, 5.16; H, 11.96; F, 5.41. 

(X) : C, 68.31; H, 5.15; N, 11.90; F, 5.36. 
NMR (CDC1,) 6 : 1.41 (3H, t, J = 7.2 Hz), 2.62 (3H, s), 4.06 (2H, s), 4.14 
(2H, q, J = 7.2 Hz), 6.84 (1H, m), 6.84 (1H, d, J = 8.4 Hz), 7.04 (2H, m), 
7.26 (2H, m), 7.62 (1H, d, J = 8.4 Hz), 11.76 (1H, brs). 

15 IB (KBr) : 3433 cm" 1 . 

mmm 1 3 

1-56 




1-55 



no 
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O OMe 



H 
19 




20 



~N OH 

»2I« ^St 

H 

I-56 

ins 

<bHr1&n9 (302 mg, 0.850 mmol) t a - V >SS3g (691 mg, 1.71 mmol) <OKU 
V> (4.5 ml) »tt* 110'C-e 2 ftlSia#Ufc. K*«lMPbfc«* M** 
5 **»*U 0.1«*«« (15 Ml x 2) , * (15 ml) , <« «D * 

fcEm«©M*»KT«»U fli**20 (126 mg, 0.357 mmol) tftfittAfc 
fCJR^42XT*#feo 
10 12X1 

gi«S0!l4 0f£ H8J:Wai0>K***T<^ 1-56 *^ fco 

H£ : 234 - 238 «C MBtttt : * * / -*-fxfM-f;K 
7B*^«f : C u H 16 ClFN s 0S(HCl) M (H 2 0) 0 . 4 fcb-t 

ftM (X) : C, 56.44; H, 4.16; N, 10.97; CI, 9.26; F, 4.96; S, 8.37. 
15 **f« (X) = C, 56.52; H, 4.21; N, 10.82; CI, 9.46; F, 4.85; S, 8.16. 

HHE (DMS0-d 6 ) <5: 2.75 (SB. s), 4.29 (2H, s), 7.18 (2H, m), 7.27 (1H, d, J 
= 8.7 Hz), 7.39 (2H, m), 7.81 (1H, d, J = 8.7 Hz), 7.83 (1H, s), 13.03 (1H. 
bra), 14.99 (1H, brs). 
IB (KBr) : 3423 cm"'. 
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MMM 1 4 
<fb£4&> 1-57 




H 
1-57 



5 iug 

mmm 1 3©»llgJ:BliOK$ftffot, *b1§rtl22£^;fco 

^m^4cd^ ixgfcBitt©KjsftfT-pT % its® 1-57 

IBA : 249 - 253 °C ??$§fi&& : * * ^ 
10 753l##f : C, T Hi3FN 4 OS(H20)o.2 ^ 1>~C 

(%) : C, 59.36; H, 3.93; N, 16.29; F, 5.52; S, 9.32. 

amm (%) : c, 59.32; h, 3.76; n, 16.20; f, 5.46; s, 9.37. 

NMR (DMS0-d 8 ) 6: 2.51 (3H, s), 4.46 (2H, s), 7.02 (1H, brd, J = 8.7 Hz), 
7.19 (2H, m), 7.43 (2H, m), 7.94 (1H, brs), 12.48 (1H, brs). 
15 IR (KBr) : 3423 cm' 1 . 

1 5 

ftUr^ 1-58 
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OH OMe 9 Me 
H0 2 C^N0 2 Me0 2 cJCN0 2 Me0 2 C^NH 2 

23 ^ 
OMe 



OMe 

Me0 2 cJCNHAc ^ MeGaCy^^ 

SATS S 



f§3Ig ^ Sg4X*i 

26 



27 



OMe H O OMe 



S§5X*I 



HOaCvJyN 



28 29 



Jg7Xg 



^1 





N OMe ^ 



30 



f§8X*I 



1-58 



3-nba*U^;i/«23(18.3 g, 0.100 mol) ©7-fe f> (400 ml) 
^KKAi^Z. (31.8 g, 0.230 mol) (21.8 ml, 0.230 mol) £ 

uax, 5 0-c-c i 5i$[aifi#bfc. **** Rja?*ft5«b«t«*«7-fe h >t- 

ifc#bfco **:10%iS& (40ml)*UD^s inSM*^** 

h U «>/x-C«i*»Lfc.*«lt*«ffiT«*bx 24©»fi** (23.3 g, 

quant.) **Kfi*H**Bi:b"C»fc« 

NMR (CDC1 3 ) <?: 3.97 <3H, s), 4.01 (3H, s), 7.28 (1H, dd, J=8.1, 8.1 Hz), 
7.92 (1H, dd, J=8.1, 1.8 Hz), 8.03 (1H, dd, J=8.1, 1.8 Hz). 

fls£» 24 (14.6 g, 0.0693 mol) O 99.5«x* y (300 ml) iftCSlT! 
2k (30ml), ft» (15.5 g, 0.277 molK Sft^t-^ (1.85 g, 0.0347 mol) 
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5 (11.4 g, 91%) zm&MK®tbxmco 

NME (CDClj) <5: 3.85 (3H, s), 3.91 (3H, s), 6.91 (1H, dd, J=8.1, 2.1 Hz), 
6.95 (1H, dd, J=8.1, 8.1 Hz), 7.19 (1H, dd, J=8.1, 2.1 Hz). 

<fb£tl 25 (11.4 g, 0.0628 mol) Or b 7 t K D 7 7 > (30 ml) fc*£C£iS 
10 -Clf >;$>>( 10. 2 ml, 0.126 molK (8.90 ml, 0.0941 mol) £*Q;?.> * 

l^i30^ 2 & CgiTC 3 0 bfco 1 0 %tm (35 

ml)-*:*-^^^^©®^*^^^- cn«H 5 a^^-«''CttHJ bfco MMm 

15 S&a.*;M4:l)-C-ifci#b-C, fc£«26©«4J** (12.7 g, 90%) SftegjUilb 

NME (CDC1,) (5 : 2.24 (3H, s), 3.89 (3H, s), 3.93 (3H, s), 7.16 (1H, dd, J=8.1, 
8.1 Hz), 7.56 (1H, dd, J=8.1, 1.8 Hz), 7.86 (1H, brs), 8.55 (1H, dd, J=8.1, 
1.8 Hz). 
20 |4Ii 

<b£$8>26 (11.9 g, 0.0535 mol) ©b*x> (150 ml) mnmzMUt Lawesson 
mm (10.8 g, 0.0267 mol) tin its 7 0 2 Bf P^mft bfco EJfotUifcSmx 
^;i/-e#IRbfc&s zKifcu mm±h u*A?&*ibfc. &&£$EE«b-t*# 

25 ;K2:lv/v)T5»mbfc. I *J$>©#I!£$flET$ft bt«llti:©RS £ft 
feJggilb-Cfffc, 
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HMfi (CDC1.) 6 : 2.79 (3H, a), 3.90 (3H, s), 3.94 (3H, s), 7.22 (1H, dd, J=8.1, 
8.1 Hz), 7.72 (1H, dd, J=8.1, 1.8 Hi), 9.01 (1H, dd, J=8.1, 1.8 Hz), 9.14 
(1H, brs). 

5 Mm 27 (3.35 6, 14.0mn.ol) fc7«»;V7V**^A (9.22 g, 28.0 mmol) 
<D7k®® (55 ml) t6 0°C-e 6N-K0H (9.30 ml, 56.0 mmol) KSfiT! 

immmnLtc km* i oxm (20 ■i)-**-M**-*©«***fc 

10 ^^^7-f-C#U *na*^-^-'-MW:lT/T)tilHtft. 
^-Mif^eWSitWi/^ 28 (1 * 52 g ' m) 

NMR (DMS0-d 6 ) 6: 2.83 (3H, ■), 4.12 (3H, s), 7.64 (1H, d, J=8.4 Hz), 7.79 
15 (1H, d, J=8.4 Hz), 12.91 (1H, brs). 

Slli«9©*2xakW«©R**ffv^ <b** 29 <** 94X) ****** 

Uffc. 

NMR (CDC1 3 ) d: 2.85 (3H, s), 3.70 (2H, s), 4.49 (3H, s), 7.04 (2H, m), 7.33 

20 (2H, m), 7.59 (1H, d, J=8.4 Hz), 8.09 (1H, d, J=8.4 Hz), 9.30 (1H, d, J=6.9 
Hz), 10.93(1H, d, J=6.9 Hz). 

^mm^om^JimtmmoKmn^, fc$m 30 («* m) zm&mt- 

25 NMR (CDCla) 6 : 2.87 (3H, a), 4.24 (SB, s), 4.29 (2H, s), 7.05 (2H, m), 7.37 
(2H, m), 7.60 (1H, d, J=8.4 Hz), 7.86 (1H, d, J=8.4 Hz). 

115 



WO 02/070486 




PCT/JP02/01778 



xjmhom i xgfcpitaicDKifofcfTVK it-sty} i-58 (jr^ 47X) zm&i&m 

m& : 183 - 184 V : Jod*H-»|i^ 

7C^^«f : C 17 H 12 FN 3 0 2 S £LT 
5 fHUfi (X) : C, 59.81; H, 3.54; N, 12.31; F, 5.57; S, 9.39. 
#*rfit (X) : C 59.68; H, 3.43; N, 12.23; F, 5.54; S, 9.46. 
NMfi (CDC1,) 6 : 2.88 (3H, s), 4.30 (2H, s), 7.07 (2H, ■), 7.36 (2H, m), 7.41 
(1H, d, J=8.4 Hz), 7.63 (1H, d, J=8.4 Hz), 10.83 (1H, brs). 
IE (KBr) : 3442, 1626, 1583, 1514, 1460, 1365, 1227, 1165 cm" 1 . 

10 

mmm 1 5 (D&mvuzw t> <b&® i-59~6i z&mvtzo 




1-59: X = 0, Y= CH 
1-60: X = S, Y = CH 
l-61:X = S, Y = N 



fb-&tl 1-59 

M& : 168 - 169 "C IIIM : 
15 Ttmfrm : C 18 H 1S FN 2 0 2 S tVX 

(%) : C, 63.52; H, 3.85; N, 8.23; F, 5.58; S, 9.42. 
(%) : C, 63.45; H, 3.75; N, 8.15; F, 5.46; S, 9.40. 
NMR (CDC1,) 6 : 2.87 (3H, s), 4.07 (2H, s), 6.89 (1H, t, J=0.9 Hz), 7.04 (2H, 
m), 7.22-7.30 (2H, ■), 7.35 (1H, d, J=8.4 Hz), 7.73 (1H, d, J=8.4Hz), 11.96 
20 (1H, brs). 

IE (KBr) : 1572, 1508, 1466 cm" 1 , 
fli** 1-60 

Bi£ : 197 - 198 °C : ?DD*;i/A-^il' 
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TKMfrffi : C 18 H 13 FN z 0S 2 1 IT 

9t*tt it) : C, 60.65; H, 3.68; N, 7.86; F, 5.33; S, 17.99. 
mm. (50 : C, 60.49; H, 3.50; N, 7.75; P, 5.43; S, 17.98. 
NME (CDClj) 6: 2.86 (3H, s), 4.17 (2H, s), 7.03 (2H, ■), 7.20-7.28 (2H, m), 
5 7.28 (1H, d, J=8.4Hz), 7.45 <1H, d, J=8.4Hz), 7.52 (1H, t, J=0.9Hz), 13.04 
(1H, brs). 

IE (KBr) : 1510, 1452 cm"'. 
<b£t> 1-61 

Bjj* : 195 - 196 V : ^noWA-Mi^ 

10 Tcm^m : C 1T H 12 FN,0S 2 i:U-C 

(X) : C, 57.13; H, 3.38; N, 11.76; F, 5.32; S, 17.94. 

frVrm (%) : C, 57.01; H, 3.24; N, 11.68; F, 5.21; S, 17.98. 

NMR (CDC1 3 ) 6 : 2.87 (3H, s), 4.44 (2H, s), 7.07 (2H, ■), 7.30-7.37 (2H, m), 

7.33 (1H, d, J=8.4 Hz), 7.37 (1H, d, J=8.4 Hz), 12.10 (1H, brs). 
15 IR (KBr) : 1510, 1458 cm" 1 . 

nnm 1 6 

KG® 1-62 
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1-62 



H l ig 

X&SEfcJ (J. Chem. Soc. Perkin Trans. 1, 2789-2811, (1992)) Ofc^tf 31 
(2.06 g, 8.12 mmol) iZgU? 1 mfe&WLfcl- V V 0 &7k®Wi (40 ml) £iO;U 
5 ll$iafc#bfco £Jfo}£fc*#Ts 2M^M*iD^.*fPbfco «fttibfcl^^S6 
BlU ®ETinfJft&*gU <b^fe 32 (1.49 g, 6.60 mmol) £ 

NME (DMS0-d 6 ) 6: 2.62 (3H, s), 3.78 (3H, s), 8.75 (1H, s), 13.43 (1H, brs). 
I21g 

io mmm9 v>m 2 n:m.£mm<DELi&*?f\,K ih^zz^nt^o 

NME (DMS0-d a ) 6: 2.62 (3H, s), 3.55 (2H, s), 3.78 (3H, s), 7.16 (2H, m), 
7.38 (2H, m), 8.33 (1H, s), 10/42 (1H, brs), 10.48 (IB, brs). 

15 NME (DMS0-d B ) 6 : 2.65 (3H, s), 3.81 (3H, s), 4.42 (2H, s), 7.22 (2H, m), 
7.47 (2H, m), 8.77 (1H, s). 
|4Xg 

34 (599 mg, 1.67 mmol) J~)\, (6 ml) MWmzi- Y V k * 
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h*$/h- (2B%*9 1.5 ml) 1.5 I^IBIAlM8Eb&. £Jfo& 

t:*^Ts 7k (30 ml) £itlO*.fcgL i«Jg«K*ftlit«ffflbfeo *THJUfc«gii£ 
3»U *T?ft#b&gL METM3S*IU fl3£^35 (495 mg, 1.40 uol) * 

5 HMR (DMS0-d 6 ) 6: 2.58 (3H, s), 3.75 (3H, s), 4.36 (2H, s), 4.55 (3H, s), 
7.22 (2H, ■ ), 7.44 (2H, ■), 8.54 (1H, s). 
I5II 

*JS«4©* lx8fcMti©Kj6*fTV^ fb-^tf I-62£f#fc 0 
M£ : 229 - 232 *C MMK : *9 
10 TcS&^tff : C 17 Hi 4 FN 5 0 2 i: VX 

mnm (%) : c, 60.17; h, 4.16; n, 20.64; f, 5.60. 

ftffiffi. (%) : C, 59.94; H, 4.03; N, 20.41; F, 5.38. 

HMR (DMS0-d 6 ) 6 : 2.58 (3H, s), 3.74 (3H, s), 4.17 (1H, brs), 4.37 (2H, s), 
7.20 (2H, m), 7.44 (2H, m), 8.53 (1H, s). 
15 IR (KBr) : 3433, 1604 cm" 1 . 



mmm 1 1 

1-63 

OH OMe 




20 JU1 
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rUSR{b£®J 36 (7.74 g, 30.0 mmol) ®y^;^A7 5 H (50 ml) 
*l*ltt»*y*A (8.3 g, 60.0 mmol) £V> J^b*^ (4.7 g, 33.0 mmol) 
SttliU ifiT3.0HF|j|jftfc. * (100ml) SJDX.> 

TO:nf-;i/tttlfflUfco £$IJl£7jc (50 ml) % taffl&iM* (50 ml) t^#Ufc 

(1:1 v/v) -Cj§mUT®&ftfciftf30#®£*8flETiIfiS 
tSCki:<t^ <b-&«8 37 (7.32 g, 26.9 miol) LTM 89.7% 

10 NMR (CDC1 3 ) (J : 4.17 (3H, s), 7.55 (1H, dd, J = 4.2, 1.8 Hz), 7.80 (1H, s), 
8.53 (1H, dd, J = 1.8, 8.4 Hz), 9.01 (1H, dd, J = 4.2, 1.8 Hz). 

i2n 

7ir;wjfn (17. 0% **t3'\*tf>-S>xf-;i/x-y;H(j» 1.0ml) £ 
mTky^fr^-rJl (10ml) fciD;U-75 0 C £T 5^H^J$^>-(b^^37 (272 
15 mg, 1.0 mmol) (Di?x.f- Jl/x-^b (5 ml) 8i8£&l£$ < iST U 1.5 i$lffl& 
# Ufco 5-(4-7;^a-7i-;^^7r-;i/)-77>-2- 

^D^-f r<oj>*^^x-f^ (6.0 mi) *§$t&;&n;^ 1.0 mmmn^tzo mt& 

SJ-f HD77>(2.5:7.5 v/v) &$l£igTf£x SIitMl/fc. SIS 

(40 mi) £in*N Mx^t-asm^ ftftJl** (50 mi) > t&mftm. 

20 * (50 ml) -e^^Ufc^s ttft^-h U«>A-C<KJil/fc. *SJ£&«ffT©*U it 
38©ffi£f£$l£*ie$fiSfeii: Utdfe. ft4J«**^y *$>*9 A*nv 
I/, ^*tf>-»»x?-;i/ (3:1 v/v) T?i§ffiU*C# 6tifel6!l 
tJCD7}ii£$4ffiTM*8-f -5C t fcJ: D> <b-&fj38 (65.0 mg, 0.16 mmol) £116 
^fiSt/i: U-CJR^ 16.0%T*^fe o 
25 NMR (CDCI3) 6 : 4.12 (3H, s), 6.50 (1H, d, J = 3.3 Hz), 7.01 - 7.06 (2H, m), 
7.13 (1H, d, J = 3.3 Hz), 7.44 - 7.49 (2H, m), 7.60 (1H, s), 7.60 - 7.64 (1H, 
m), 8.60 (1H, dd, J = 8.6, 1.8 Hz), 9.05 (1H, dd,. J = 4.2, 1.8 Hz). 
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1311 

flj^tl 38 (50 mg, 0.12 mmol) \z.\ZV*jymfcM. (140 mg, 1.20 mmol) £in 
190 °C t"C 15 £IHftl*Mftttb&. ** (15 ml) 

ff»xf^?jAtB« N (50 ml) „ mmftm*. (50 ml) -CftfrUfcSU 

<tt)> fls^fc 1-63 (36 mg, 0.09 mmol) «J&* 75.055 
1Rj& : 120 - 122 °C HISfiM : ^V7nK;n-f^ 
7Gf8##r : C M H„ClPHO,S(HCl)o.oi(H,0)o.ii:tr 
10 tfftft (X) : C, 59.70; H, 2.81; N, 3.48; CI, 8.99; F, 4.72; S, 7.97. 
#*f* (X) : C, 59.61; H, 2.65; N, 3.44; CI, 9.26; P, 4.60; S, 7.68. 
NMR (CDC1,) 6 : 6.66 (1H, d, J = 3.6 Hz), 7.06 - 7.11 (2H, m), 7.48 (1H, d, 
J = 3.6 Hz), 7.53 - 7.61 (2H, m), 7.69 (1H, dd, J = 8.6, 3.9 Hz), 8.23 (1H, 
s), 8.50 - 8.56 (1H, m), 9.00 - 9.20 (1H, m), 13.14 (1H, brs). 

15 



O OH 




1-64 



1-64 

ffliti : 126 - 128 °C m&ihfeM : ^ifM-ffl/ 
20 7G**«f : C 21 H,3ClFN0 3 (HCl)o.i(C 2 H 6 0) 0 . 0 ,(H 2 0) 0 ., 5 k LX 

8HMI (50 : C, 64.98; H, 3.50; N, 3.60; CI, 10.0; F, 4.89. 

(%) : C, 65. 19; H, 3.21; N, 3.71; CI, 9.91; F, 4.57. 
NMR (CDCI3) 6 : 4.23 (2H, s), 6.30(1H, d, J = 3.6 Hz), 7.04 - 7.12 (2H, m), 
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7.26 - 7.36 (2H, m), 7.43 (1H, d, J = 3.6 Hz), 8.32 (1H, s), 8.54 (1H, dd, 
J = 8.6, 1.8 Hz), 9.00 - 9.30 (1H, m), 13.18 (1H, brs). 

1 8 

5 1-65 




42 43 



ins 

7-^D^-5-^nD-8-b HD^ri/^y U> 39) (9.8 g, 38.0 mmol) © 

DMF (70ml) fttt£0MR*U£A (10.5 g, 76.0 mmol) 3Vikt?-)l> (6.2 

10 g, 43.7 mmol) *iQZ., 3 i$|tajg#bfc. Rj6*C**ln*.**fc J; ot 

(9.0 g, 33.0 mmol) £ Se^H UTJR$ 8 7%t?#fc. 
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I2II 

H lXflt^fcft^J 40 (5.17 g, 20 mmol) OEiMfliMMl (40ml) 
fiT^ (6.4 g, 40 mmol) RVVV (1.6 g, 40 mmol) SSTlfe, 15 

tifmMmmvtz'&s 2%,%. Na0Hi§&(22 ml, 44 mmol)£$T b&o 10 

& ^£ET@*f s ^ ^ «t ^ t # e. nfejfi^fleti s ^ u * 5 a ^ n v h ^ 7 

7>f -fcttbfco ^*"if>-IinRx*-/l, (4:1 v/v) IT^ 5> tlfe g «J$I© 

#®£$£EET$llS"f 41 (4.78 g, 13.6 mmol) £S£S§fl 

fcbTlR#6 8%-CfSfc. 
10 SI 3 IS 

<b£^ 42 (8.68 g, 60 mmol) 0 h)\s*>®1& (40ml) C»|S* U t> A (8.84g, 
90 mmol), tT^ (^35->) D>(16.8 g, 66 mmol)> x ( h 

i)7i-;i/$X7-f>) /^7i?7A (0) (1.7 g, 1.5 mmol) £Jn;U 3^fK*0Hft 

m5A^DTF^77-f-Mlfe„ ^*1?->-Smx^ (50:1 v/v) "C 
SfflbT|#e>ftfcSftfel©#®fc$ETSI@tSlM;: e fcoT, -fb^t)43 (9.5 g, 
40 mmol) i: btiR^ 6 7 

20 & 4 IS 

I2lStifcfl5^ 41 (1.05g, 3 mmol) © DMF (40ml) igi&CgiST, SI 3 
xat-^fc<b^ 43 (944 mg, 4 mmol), 2M^^* U * Azk*§®(4.5 ml, 9 mmol) 
WfF7+7 (MJ7iz^70) yt^S^A (0) (350 mg, 0.3 mmol) 

feira*, 70-c-e 5i$ig8i#bfco Kts^&ffi3ib> it^^Tk^jnx., 

(3:1 v/v) •ejgtiibT#6»tifcafi<Jtl©73-iil4^ETli®T^^t 
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<fco-C, fc*«44<340 fflg, 0.89 ool) ^ 3 0 %T!#fc. 

h;i/x>-»»x^ (9:i v/v) -efctHu si»ti0#ii*M£ET 
&®tz>mt&'3'cto&® 44 < 259 ■«» °- 68 BUBOl) -t^*"^***" 

|5Xg 

i-f;H0ilC2H7x-;HJffA (0.5 ml, 1 ool) <0*s9u^*V s s* 
**»TU -78-Cfc«mi«^ -fb"&«P 44(200mg, 0.53 ool) ©x-5rjMMt (5ml) 

KTifc#b, <bi§rtJ45 (110 mg, 0.32 ml) *Sft*S«fc UTJR*6 4%-C»fc. 
45(70 mg, 0.2mmol) KMT HBr-AcOH (4ml- lml) *«T^> 110«C 

mg, 0.18 mmol) * Sfe^ffi bTJR$ 8 8 fee 
®& : 222 - 224 °C • RS 1 ^^ 

20 7n£#*f : C 17 H n ClFN0 3 (H 2 0) 0 . 2 i:bT 

§i-M (X) : C, 60.89; H, 3.43; N, 4.18; CI, 10.57; F, 5.67. 

fttitm (50 : C, 60.55; H, 3.30; N, 4.28; CI, 10.96; F, 5.50. 

NMR (DMS0-d 6 ) 6: 4.30 (2H, s), 7.12-7.22 (2H, m), 7.38-7.44 (2H, m), 7.98 

(1H, s), 8.38 (1H, brs), 8.95 (1H, brs). 



25 



1 9 
1-66, 1-67 
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HJ609 18 © £ j£ fig bfc ft 45 (100 mg, 0.29 mmol) © DMF 

5 (10ml) mWUZ l-if;H-(3-^^^7U7Dt;i/)A;Hy^ Httttff 
(67 mg, 0.35 mmol) l-t l»D*M>l/h!J7»;-* (46 mg, 0.35 mmol) 

fctoiU M*30#|HI«#Ofc 0 *»T* *9J-fr (10ml) N hUx^T? 
> (0.1 ml, 1 mmol) $«Tb> 3 0 #53iDfiftjIiliE L,fc&£f&&£»ffi«l8 U 

M * no* x^ -caulk 7k^^. «fc®v^**>*A-c-$s*ibfc«, fcffi&^flET 

10 eitSlCJ;^T, <fb£$!46©&Sie*Sil (70 mg, 0.19 mmol) *IR$6 5% 

fli£4M6 (45 mg, 0.12 mmol) ©JSfti* ?- V (6ml) CjiX^TffiftTJK 

-t>k (48 mg, 0.36 mmol) £2>D* 10 Ufc. lYlx-?>r*-Jl (120ul, 

15 0.12 mmol) ©lUb* 1/ >&$£?ffiT U St 60 #fi3*l#Lfco KJfoM-&tl£ 

*Mk Lfc8k MthV^A-egiSt, &&£METg5fc-raH 

a (22 mg, 0.061 mmol) &lR2£5 
20 : 99 - 101 °C -UttMtt : x-y* 
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7cf?S##f : C l9 H 16 ClFN0s(H 2 0)o.6(ether)o.o2 £ UT 

ti-Utt (X) : C, 61.89; H, 4.41; N, 3.78; CI, 9.57; F, 5.13. 

##ffil (%) : C, 61.84; H, 3.97; N, 3.80; CI, 9.79; F, 4.73. 

NMR (CDC1 3 ) <5: 1.45 (3H, t, J=7.2 Hz), 4.22 (2H, s), 4.45 (2H, dd, J=7.2, 

7.2Hz), 7.00-7.08 (2H, m), 7.16-7.24 (2fl, m), 7.96 (1H, s), 8. 28-8. 32 (1H, 

ra), 8. 88-8. 92 (1H, m) . 

<b-&#) 46 (230 mg, 0.62 mmol) © MeOH— DMF & (10ml-2ml) l:*^T h V 
m-)V7$> (122 mg, 1.2 mmol) > 10%/"? 7 S? £ (460 ug, 0.2%/w) & 

uaZs na>E.<?)&m%®&T, 96 i$iBfg#ufc, sit5«*«a« N 

ffn^^/i/TjaiHi/fc, Gmszfc&iL, &x-&mLtzo 

l>^7^ U> 'v^rlT-i'-Bmx?-^ (2:1 v/v) "C &tti L T 6 ftfc g 1$ 
%>©#iI£^£ETi&&§-f JioTs fc-£t® 47(56 mg, 0.172 mmol) £&£|fe 

i&sui: utjk^ 2 8 z 6tzm2Jzm<DGf$,mizmbX'(ij-£}yti 47(55 mg, 

0.16 mmol)£gJ&£-e\ 1-67 (34 mg, 0.105 mmol) ^JRJfs 6 5 %f#fe 0 

: 103 - 105 v mtg&m® •. y-fyra^n-^ 

Tbmfttir : C 19 Hi 6 FN0 3 . (H 8 0) 0 . a . (flCl)o.os. i: tT 
ftnfe (%) : C, 68.77; H, 5.01; N, 4.22; F, 5.72. 
ftffim. {%) : C, 68.39; H, 4.79; N, 4.25; F, 5.43. 

NMR (CDC1 3 ) 6: 1.46 (3H, t, J=7.2 Hz), 4.16 (2H, s), 4.48 (2H, dd, J=7.2, 
7.2Hz), 6.96-7.08 (2H, m), 7.16-7.24 (3H, m), 7.76-7.82 (1H, m), 7. 86-7.90 
(lH,m), 8.86-8.90 (1H, m). 

nmm 1 9 (D&m&twb, i-68~i-69 s^figtfe. 
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F 




1-68 : R1 = CI, R2=CONH 2 



I-69 : R1 =CI, R2=CONHMe 



OH 



I-68 ~ I-69 

4b&$ 1-68 

l&ti : 226 - 228 'C &&&®m : ^^^DKJU-r^ 
Ttmfttf : C 17 H l2 ClPN 2 0 2 (H 2 0) 0 . 46 fc It 

H-gffi (X) : C, 60.08; H, 3.83; CI, 10.74; N, 8.24; P, 5.59. 

##ffit (X) : C, 59.89; H, 3.42; CI, 10.84; N, 8.10; F, 5.36. 

HMR (CDC1 3 ) <5 : 4.23 (2H, s), 5.60-6.0 (1H, brs), 7.00-7.20 (2H, m), 

7.15-7.25 (2H, m), 7.50-7.80 (1H, brs), 8.20-8.35 (2H,m), 8.70-8.80 (1H, o). 

fc^® 1-69 

m& : 169 - 171 °c nm&mm • ^^v7DK;n-r^ 

NME (CDCI3) 6 : 3.09'^H, s), 4.22 (2H, s), 7.00-7.08 (2H, m), 7.12-7.25 (2H, 
m), 7.70-7.80 (1H, brs), 8.20-8.38 (2H,m), 8.68-8.80 (1H, n). 

mmm 2 0 

*b£#J 1-70 




F 




B(OH) 2 



F 



44 



48 




f§3X;fI 




F 



1-70 
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ins 

x-**2falC«7*=*»**A<1.8 ml, 3.6 ■ol)©»^n^**>» 
«||TU-WJt»»*»*lli*18®**» c » c ** Lfcfli# * 44(700 

mg , i.84 wi) (mi) ««*«Tifc. -trot* 

5 h «m v7n#**#i/- K383 mg, 3.7 noi)©x-yjK2il)»«*»Tbfe. 
30 *■«*«< («J*-e*«^ lMMTCiMILfc. M***"**^ 

(1:2 v/v) -c^llJbT^e.nfcg^0^lI*^ET r ^ 1 " ?, * {Cj: " 5T ^ ft * 
10 % 48 (70 mg, 0.2 mmol) teflMUbtWllXtfWi. 

»lia-efffc*«« < 70 mg ' °' 2 BBo1 } ©»ME-EtOH(3ml-2nl)«^C 
^ mT> - h5 ^ (h , j7 x - < A (0) (24mg, 0.0Z1 

mmol) ,l-/n«9? 5>>(47.7mg, O.SmmolK M b ^**«* 
15 ul, 0.22 MOD 2 *■»»«« b*. K***»»U. ***£*0*fco 

^*>-*ixf* (8:lT/T)-tf««bt»6ftftIi9*©«**=T«« 
n$ici ^ «M49 (40 mg, 0.11 mmol) tftftftIM k 5 2 % 

20 -C^fco 

f21tt*6ftfc**»« < 40mg « O ' llmm0l) W** m * < 100m S> 
0.87 uoDtttljU 10 #W 170«CCt»»«#bft. **** 

*« I-1B0M«il (28 mg, 0.08 mmol) *«K#7 0*TfWfc. 
gfej^ : 204 - 207 "C MM* : J>-fy^K^-^ 
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7U&##f : CjoHjjCIFNsO^OV! i: UT 

ff-JFtt (50 : C, 65.35; H, 3.62; CI, 9.64; N, 11.43; F, 5.17. 

ftftm (%) : C, 65.15; H, 3.48; CI, 9.59; N, 11.19; F, 4.89. 

NME (CDC1 3 ) 6: 4.22 (2H, s), 6.98-7.06 (2H, m), 7.16-7.24 (2H, m), 7.31 

(1H, J=4.8Hz), 7.24-7.28 ( 1H, m), 8.69 (IB, s) , 8.70-8.80 (1H, m), 

8.88 (2H, d, J=4.8 Hz) . 

mmm2 o<D-&m&izmt, its® i-ii^^m^tzo 



1-71 

1-71 

: 150 - 152 V : ^^V7nK;vx-r;i, 

7c3t##f : C 21 H u ClFN20(H 2 0) 0 . !i5 i: LX 

ftnm (X) : C, 68.30; H, 3.96; CI, 9.60; N, 7.59; F, 5.14. 

ftftm (%) : C, 68.27; H, 3.86; CI, 9.41; N, 7.34; F, 4.85. 

NMR (CDCI3) 6: 4.22 (2H, s), 6.98- 7.06 (2H, m), 7.16-7.26 (2H, m), 

7.30-7.36 (1H, m), 7.88-8.00 (2H, m), 8.23 (1H, s) , 8.60-8.64 (1H, m), 

8.75-9.00 (1H, brs). 

mmw 2 2 
1-73 
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<=NjD 

KVcoEt 




«N OH 



1-73 



III! 



x-^^ 15ml K 2M 7 i-^'Jf 1 ? A (0.5 ml, 1 omol) 

5 -78-cfc#*p&, mmmi 8<D£&8uzmv&m\stz{b&® 44 (190 mg, 0.5 

nol) ©x-^;i/ (4»1) i&fcJfcaTbfc. -78-ClCT 30 ^M«»^> 7nM 
>mi&fc%) (92.5 mg, 1.0 mmol)Ox - T»(2ml)®®ZmT bfc„ 30 #|ffl8l# 

10 DS>>'J*m7A^DV b?7 7 <( -izttbfzo ^*y->-ffim^?-)l' (3: 

i v/v) xm&vxn <btitcMti)®<z>ftw*mE.Tmmtzmiz±vXs fc&m 

*5l*RJ63*s {h-S® 1-73 (6 mg, 0.0174 mmol)£lR4s 4 %T:#fc 0 

N£ : 125 - 127 °C MM* : BM»x*-/i, 
15 70&#flf : C 16 H n ClPN0 t (H 2 0) 0 . 25 i: bt 

trlltt (*> : C, 62.35; H, 3.76; N, 4.54; F, 6.16; CI, 11.50. 

frtifm (%) : C, 62.26; H, 3.67; N, 4.58; F, 5.88; CI, 11.52. 

NME (CDC1 3 ) 6: 1.30 (3H, t, J=7.2 Hz), 3.13 (2H, dd, J=7.2, 7.2 Hz), 4.22 

(2H, s) 6.90-7.08 (2H, m), 7.16-7.24 (2H, m), 7.90 (1H, s), 8.20-8.24 (1H, 
20 m), 8.84-8.92 (1H, m). 
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nmw 2 3 

1-74, 1-75 




58 1-75 



iixi 

th'^AtF y K (960 ng, 24 mmol) O THF (160ml) MftttCMT* 
5,7-i?^P*-8-t KD*S/*y U > (6.04 g, 20.0 mmol) SiDx., 

2^ffljf^Ufeo £J&&$£-78°CK#$U n-BuLi (1.6M's*tf>**) § 13.8 
10 ml^TL/fee 15£>|flfttt& % 3*<b*?)V (3.4 g, 24 mmol) O THF (15ml) ® 

®*ffiTvtz 0 ^ e> 2 mmmnik, 2 $£*g®© thf oomi) zmr Lmu 
im h y «>A*is«(iooii)*UTLs #M«^ii 
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Ufco 7j<JIttmibp<^l'>(50ml X 3 [sl)-e?iiiaiU tllt^fctXlithU 
k-VJ V7u\£)\,3L-T)\>X9t&t*m\Z&vX, fc&m 53 0. 8g, 16 mmol) 
5 $8 2 Ig 

8§ lxa^ff 53 (3.60 g, 15.2 mmol)© DMF (30ml) V 

t?k (4.2 g, 30.4 mmol) filf> 3 £ -fc ^ )V (2.58 g, 18.2 mmol) fciniU 
3B£H8&#Lfc„ SJfo$£7Jc£;ta*3*Cj;oTlfrajLfc^il£ffij®u 

^*7A^DV h^^-r-fcttbfco 's*tJ">-BURjc*-;i' (2:1 v/v) 

wuT»&ftfcBw»©#«*i£TJM"r**fcj;o-^ {b^ti 54 (2.57 g, 

10.2 mmol) Zmm&mmt LXm$6 7%X-mzc 
15 I3I§ 

I2Xlt ntz<b^ 54 (1.4 g, 5.6 mmol) ®g9£4bj£jft (8ml) 
Ts ft* (1.9 g, 11.2 mmol) ZMZ., 1 l$Hft!Jft£ttlsfe. £&tt«£&g'C 
KUj;> (886 mg, 11.2 mmol) fciffiTUfco $6t4^MMibfe 

20 ^Tk^fti^ h U VAX®®. (10 ml, 40 mmol)£ijfTU igft* 1/ >tJfttH^ 

^VA^;i'*7Ai'DYf^7 7^-Cf!fLfc. ^^rl7->-B^^x^;i/ (3:1 
v/v) T*fcffibT#e>ftfcBlHJtl0#ra£MET&m*5*£J;o-t> <b£t> 55 
(470 mg, 1.4 mmol) &®m&1&m£ bTJ&$ 2 5 %xntzo 
25 |4lg 

*3iatj|fcfl56t 55 (331 mg, 1 mmol )<D DMF (4ml) SftSlT, £ 
1 8 (Dl3lg1?#feft^ 43 (283 mg, 1.2 mmol) % 2M^^*y^A 7 Jc^ 
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$ (1 ml, 2 mmolK !FB<rt7 S'? A (11 mg, 0.05 mmol) J&Xf b V 7 n—fyftz 
yj> (26.2 mg, 0.1 mmol) £an* N 60°CT- 30 ^F^iDf»^# bfco<fb£tf 45 (28.3 
mg, 0.12 mmol), H;19J?!> A (11 mg, 0.05 mmol) XV h y 7 x 
7^> (26.2 mg, 0.1 mmol) fcMin L 2 ftlfflJn&Mft Ufco 

(4:1 v/v) •e«iHtT#6iifcB»«©^H*«£ET«»"r«»fc: 
<fcoT\ fb-^tJ 56 (250 mg, 0.68 mmol) %®n&1&mb bTlR^ 6 8 %^^fc„ 

8©»5xg©^ia«tHli>Tfls^* 56 (290 mg, 0.81 uol)*£ft 
-fb^t/57 (175 mg, 0.54 mmol) £&3SSi£ii LTiR¥ 6 6 %T*f# fc„ 

iSSfe-0»!l 8©JB6Xg©^jaacClpUTfl5^* 57 (50 mg, 0.15 mmol) fcfijfc 
<t&® 1-74 (36 mg, 0.12 mmol) ^^Mfiigffl i: JR^ 8 0 %T^fc„ 
M£ : 235 - 238 : V<i V 7*D K*i-?;p-B|xf* 

7G&##r : C I8 H u FN0 3 (H 2 0) 0 . 2 (AcOEt) 0 . 15 tUt 

(X) : C, 68.08; H, 4.79; N, 4.23; F, 5.79. 
AIR* (%) : C, 68.23; H, 4.43; N, 4.23; F, 5.53. 

NMR (DMS0-d fl ) 6: 2.51 (3H, s), 4.24 (2H, s), 7.10-7.22 (2H, m), 7.30- 
7.50 (2H, m), 7.69 (1H, s), 8.34-8.44 (1H, m), 8.80-8.90 (1H, m). 
I7lg 

mmm 1 9 ®m 1 ia©^»cf ct^^ 57 (115 mg, 0.35 mmon 

58 (80 mg, 0.23 mmol) **JH5tSBfc UTM 6 5%T*#fc. 

1811 

&ffi0U 9 0»2lS©^ttC4lbTfls^*_58 (80 mg, 0.23 mmol) fcfijfc 
fli£*I-75 (19 mg, 0.06 mmol) £$gtfi$gil UTJR* 2 4 % Tffcfe. 
MjK : .74 - 75 °C : ^-f V7D tJI/x-r^ 
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NMR (CDCI3) 6 : 1.47 (3H, t, J=7.2 Hz), 2.51 (3H, s), 4.19 (2H, s), 4.48 (2H, 
dd, J=7.2, 7.2 Hz), 6.96-7.06 (2H, m), 7.14-7.22 (2H, m), 7.69 (1H, s), 
7.76-8.00 (1H, m), 8.84-8.90 (1H, m). 



5 mmm2 4 

it-Sty 1-76, 1-77 
/=N OH 



52 





Br 



59 





61 



OOEt 




OOEt 



62 




OOEt 



64 



=N OH 




OEt 



I-76 



=N OH 




OOH 



1-77 



ins 



Br 



ZnBr 



42 63 
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5,7-y7Pt-8-t Fn^i/^p; U > 52) (30.3 g, 100.0 mmol) © DMF 

(160ml) 'J £A (27.6 g, 200.0 mmol) 3 Vih* ?)\< (15.6 g, 

110 mmol) tttn*., n-e 5 ^^MJlUfco K**C*ft»A4*C«toT«fai 

5 ^^ N fS«^Jc:Tfll4ebfe,^«ES^ffTS5febx<b^fel 59®JifiSEgtl (28.3.0 
g, 89.3 mmol) * &&®&t UTJR* 8 9 %t!l#fco 

i2ia 

fli-&*59 (3.17 g, 10 mmol)© h /lo:>-Me0H»* (lOOml-lOml) C> 2M 
• *y «^A2k^^ (10 ml, 20 mmol) SVf ( h >J7i^7*7 7-( >) 

10 nvVtik (0) (350 mg, 0.3 mmol) „ 7i-;i/*n>|! (1.46 g, 12 mmol) * 

ln* N hot; -e 40B#iain&m#ufco 5#R88i#u h 

z-yi'-mmx-rK (4:1 v/v) •c*tau-c#&*vfe@»«j©^HS^flET«ai-r 

15 4*fc«fcoT N <ti^*J 60 (2.0 g, 6.4 mmol) &&&&& UTJR* 6 4 9$TJ» 

gUE0O 1 8©^5xe©-&fiJc«tmC-C<b-&® 60 (1.8 g, 5.7 mmol) 
fl3^«61 (1.18 g, 4.2 mmol) £$ftfiilSiii: 1/TM 7 4%T?f#fc 0 
20 I4Ig 

SIM 1 9 <DSR 1 IgC^BlfeCf UTTib^tJ 61 (860 mg, 3.1 mmol) 

-fb^fe 62 (820 mg, 0.27 mmol) Zmm&&mt LXm^S 6 %T-ff fc„ 
I51g 

HM^J2 3©M3xao^fiK««3JpDt{b-&®;62 (830 mg, 2.7 mmol) 
25 64 (650 mg, 1.68 mmol) *&M&fe& t It ft* 6 2 %t?*#fco 

|6Xg 

ffig& (210mg,'3.23mmol)©THF(3ml)!i$M£l,2-^7D^x*> (12ul, 
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0.15 oolK <b^ 42 (578mg,3mmolK YVWyVWX* (U.Bul. 
0.1 mmol) 20 Ufe. »MlbfcM»0±«l»»«*flS#* 

fig 7 X^i 

5 i5l8t^tf6*ifcfcMi«4 (300 mg, 0.78 mmol) © THP »* (10ml) 
C»»/1***A (U mg, 0.06 moIK HJ7x^70 (26 n, 0.1 
mmol) SV»6Iia^^ftfe^» 63 © THF (2ml) 60'C 
t90 *WM#Uc. K*«*»*ft* ****** *********** W 

t^i^ot. 65 (280 mg, 0.67 mmol) *Wtftll*«l^** 

8 6 %T*#fco 

I8IS 

!5 gffiftll 9(D»2Il(0M*CPI>t«*t 65 (280 mg, 0.67 mmol) 

^ : ioi - io3 -c nmam : ^vrn^x-f^ 

7C^^«f : C 2 5H 20 PNO s (H 2 0)o. 2 ^l/t 

f|-g« (X) : C, 74.13; H, 4.85; N, 3.25; F, 4.35. 

20 frffft <%> • C > 73 ' 92; H > 4 ' 85J ** 3,255 ? ' 4 * 35 * 

HMR (CDC1 3 ) *: 1.44 <3H, t. J=7.2 Hz), 4.08 (2H, a), 4.48 (2H, dd, J=7.2, 

7.2 HO, 6.90-7.04 (2H, in), 7.05-7.14 (2H, .), 7.38-7.50 (5H, .), 7.85 (1H, 
s), 7.90-7.94 (1H, m), 8.80-8.84 (1H, ■). 

i8Iit*9T#6nt«t» 1-76 (28 mg, 0.067 mmol) ©x*;-.* 
(2.1) **K (0.5ml, 200I) **0*, 

136 



25 



WO 02/070486 



• 



PCT/JP02/01778 



nfc*»fie»*»»3L^Tf«s»1-*«HcJ:-3TN 1-77 (20 mg, 0.054 

uol) ***ft&ftufcUT&*7 7%"C^fco 
MA : 221 - 224 e C HS§ilfc& : WM*?* 
5 NMR (DMS0-d 6 ) <5 : 4.20 (2H, s), 7.06-7.20 (2H, m), 7.22-7.36 (2H, a), 
7.38-7.56 (5H, ■), 7.78 (lH,s), 8.10-8.18 (1H, ■), 8.80-8.12 (1H, ■). 

mmm 2 5 

1-78 



fb-&$) 66 (284 mg, 1.5 uol) © DMF (10ml) JKSStftt, £ST 1 -at *■/!/- 
3-(8-*^^W^rn^)*^-f 5 (346 mg, 1.8 uol) 

i-ti«DW>yM;7»;-* (237 mg, i.suod ztaz. softmnnvtco 

15 *#Ts t>«;*r?V (171 mg, 1.6 uol) *«TU 60#W8lt#bfc, 
J;ot, ftiM 1-78 (160 mg, 0.57 uol) S^Mfiig^ t LTU* 3 8%T?^ 

fco 

20 MA : 125 - 127 °C W1f§&%m : ^'fy/n^l/n-f 
7cHS##f : C 18 H 15 FN 8 0 2 fcbt 

ffi-JMt (X) : C, 69.67; H, 4.87; N, 9.03; F, 6.12. 
. fttftt (%) : C, 69.35; H, 4.77; H, 9.16; F, 5.99. 

NMR (CDC1 3 ) 6 : 4.75 (2H, s), 7.25-7.45 (6H, ■), 7.50-7.58 (1H, m), 8.25-8.35 
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(3H, m), 8.80-8.88 (1H, a). 



mmm2 scD&mmtmb, its® 1-79-1-82 £-&$Lfc, 

OHO l-79:R=-<0 !-81 : R = — , OH 



o 

'■° u • n = 1-82: R = /=, 

1-79 - 1-82 {J ^VjT" F 



1-80 : R = — x OMe 



5 fc£«J 1-79 

: 155 - 157 V : Sfgxf^ 

7bm : C 16 H 12 N 2 0 2 i: It 
ffgffi (%) : C, 72.72; H, 4.58; N, 10.60. 
a-*ftt (%) : C, 72.57; H, 4.43; N, 10.67. 
10 NMR (CDClj) 6 : 7.12-7.20 (1H, m), 7.36-7.48 (3H, m), 7.56-7.60 (1H, m), 
7.76-7.80 (2H, a), 8.20-8.38 (2H, m), 8.85-8.90 (1H, m), 9.86-9.96 (1H, brs). 
foGVS 1-80 

m& : 169 - 171 °c musmtefc : mm*?-* 

7b%frVt : CjgHjjNgOsCDMFJo.ui: bt 
15 ftnm (%) : C, 69.34; H, 5.37; N, 9.34. 

(%) : C, 69.28; H, 5.18; N, 9.63. 

NMR (DMS0-d 6 ) <5 : 3.87 (3H, s), 4.56-4.6 (2H, m), 6.90-7.06 (2H, a), 7.24-7.31 

(2H, a), 7.42-7.48 (1H, a), 7.64-7.70 (1H, a), 8.05-8.10 (1H, a), 8.36-8.40 

(1H, m), 8.82-8.86 (1H, a), 9.20-9.30 (1H, a). 
20 1-81 

Mti : 218 - 220 'C : ^d*W 

NMR (DMS0-d 6 ) 6: 4.50-4.6 (2H, m), 6.75-6.85 (2H, m), 7.26-7.30 (2H, a), 
7.40-7.48 (1H, m), 7.62-7.70 (1H, a), 8.05-8.10 (1H, a), 8.36-8.40 (1H, a), 
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8.88-8.96 (1H, m), 9.48-9.28 (1H, m), 9.60-9.74 (1H, brs). 
ibG® 1-82 

Mti : 156 - 158 'C #*gH@& : S|x?;i/ 
7GfS#*T : C, 8 H IS FN 2 0 8 £ UT 
5 tf-*fl[ (%) : C, 69.67; H, 4.87; N, 9.03; F,6.12. 

(%) : C, 69.35; H, 4.77; N, 9.16; F,5.99. 
NMR (CDC1 3 ) 6 : 2.94-3.00 (2H, m), 374-3.83 (2H, m), 6.98-7.06 (2H, m), 
7.20-7.28 (2H, m), 7.38-7.40 (1H, m), 7.50-7.56 (1H, m), 7.84-7.94 (1H, brs), 
8.12-8.20 (2H, m), 8.80-8.86 (1H, m). 

10 

mmm 1 ocMacft, <h&® i-83~i-io4*^^bfco 
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H 

1-83 ~ 1-104 



l-83:R 2 = -C-(>F .R 5 = -C-<>F 

"2 H2 

I-84: R 2 = -C-^-F ,R 6 = Et 
H 2 _ 

I-85: R 2 = -C-Q-F ,R 5 = CH(CH 3 ) 2 
Ha 

|-86:R 2 = MqR 5 =-C-^ 
H2 F_ 

|-87:R 2 = MqR 5 =-c-0 

H 2 y 

1-88: R 2 = Me, R s =-c-Q-cf 3 
H 2 

1-89: R 2 = -^Qm= , R 5 -O-Q-F 

"2 

l-90:R 2 = Me,R 5 =~C-(3 
H 2 

1-91 : R 2 = Me, R 5 =-c-o-^ 
H 2 

I-92:R 2 = H,R 5 = -C-TVf 
H 2 ^ 

I-93: R 2 = CF 3 R 5 = -C-<Q-F 
H 2 



I-97: 
1 -90. 



-94: R 2 = Me , R 5 =-C-Q> 
R 2 = Me -R 5 =-ChQ 



-95: 



Ha Me 

H 2 



R 2 = Me ,R 5 

H 2 

» 2 = Me ,R 5 =-C^Q 
"2 



Ha _ 

R 2 = Et .R 5 =-C-0~ F 
H 2 

-99: R 2 = n-propyl . R 5 = -C-^^-F 

H 2 

-100P 2 = isobutyl , R 5 =-C-^^-F 

H 2 

1-101 R 2 = isopropyl , R 5 =-C-^5 _F 

H 2 

l-102P 2 = CH 2 CO 2 Et .R 5 =-C-Q-F 

H 2 

I-103P 2 = CH 2 CH 2 C0 2 Et . R 5 =-C-Q-F 

H 2 

I-104P 2 = CH 2 CH 2 C0 2 H , R 5 = -C-Q-F 

H 2 



fo&Va 1-83 

: 220 - 224 «C MUM : J -)\, 
5 friMfrVT : C 2 3H 16 P 2 N 4 0 2 . 2H 2 0 kUt 

ff-fftf (%) : C, 60.79; H, 4.44; N, 12.33; F, 8.36. 
ftffifa (%) : C, 60.33; H, 3.66; N, 12.02; F, 8.04. 

NMR (DMS0-d 6 ) 6: 4.35 (2H, s), 4.40 (2H, s), 7.17-7.24 (4H, ■), 7.26 (1H, 
d, J=8.7 Hz), 7.42-7.48 (4H, m), 7.64 (1H, d, J=8.4 Hz). 
10 fc&W) 1-84 
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Ik£: 253 - 258 «C Wi^^jS^ : 
7G§S##r : C, 8 H, 6 FN 4 0 2 . £ bT 

W-gffi (X) : C, 63.90; H, 4.47; P, 5.62; N, 16.56. 
&mm (%) : C, 47.67; H, 4.18; F, 5.21; N, 12.31. 

NMR (DMS0-d 6 ) 6: 1.08 (3H, t, J=7.5 Hz), 2.24 (2H, q, J=7.5 Hz), 4.43 (2H, 
s), 7.21 (1H, d, J=8.7Hz), 7.24 (2H, d, J=8.7Hz), 7.48 (2H, dd, J=8.7, 5.4 
Hz), 7.93 (1H, d, J=8.7 Hz). 
1-85 

Mti: 242 - 246 V !9«tA«tt : -f V 7a VKTKa -)V 
7c3S##r : C, 9 H 17 FN 4 0 2 . 0.5H 2 0 £ It 
ff-gtfit (X) : C, 63.15; H, 5.02; P, 5.26; N, 15.50. 
^Jffffi (%) : C, 63.27; H, 4.85; F, 5.14; N, 15.36. 

NMR (DMS0-d 6 ) 6: 1.38 (6H, d, J=6.9 Hz), 3.30 (1H, quint, J=6.9 Hz), 4.27 
(2H, s), 7.17 (IB, d, J=8.7Hz), 7.20 (2H, dd, J=8.7, 1.2 Hz), 7.42 (2H, dd, 
J=9.0, 5.7 Hz), 7.6K1H, d, J=8.7 Hz). 
fc<£® 1-86 

Mti : 239 - 241 »C : J>-f y7DKM-f* 

7c3t##r : C, 7 HjjPN 4 0 2 . (H 2 0) 0 , s £LT 

tttltt (%) : C, 61.93; H, 4.16; N, 16.99; F, 5.76. 

(%) : C, 61.94; H, 3.91; N, 16.85; F, 5.67 
NME (DHS0-d 6 ) 6 : 2.50 (3H, s), 4.40 (2H, s), 7.05 (1H, d, J=7.2Hz), 7.18-7.29 
(2H, m), . 7.36-7. 51 (3H, m), 12.51 (1H, br). 
<b£«J 1-87 

: 283 - 284 °C nm&®t& : * 9 J -)V 
Kmfttit : C, 7 H, 3 FN 4 0 2 . (H 2 0) 0 . 2 i: ft 
ftmm (30 : C, 62.27; H, 4.12; N, 17.09; F, 5.79. 
frffim OS) : C, 62.14; H, 3.85; N, 17.02; F, 5.67 
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NME (DMS0-d 8 ) 6 : 2.51 (3H, s), 4.43 (2H, s), 7.09-7.19 (2H, m), 7.24-7.31 
(2H, m), 7.40-7.49 (2H, m), 12.61 (1H, br). 
fls£«J 1-88 

Mti : 275 - 276 *C : *9 J-K 

5 7i%WS\ : C 18 H,3F3N40 z fc UT 

Wr**L (35) : C, 57.76; H, 3.50; N, 14.97; F, 15.23 
&Vrm (%) : C, 57.71; H, 3.27; N, 15.00; F, 15.31 

NME (DMS0-d 6 ) 6: 2.51 (3H, s), 4.52 (2H, s), 7.05 (1H, d, J=8.4 Hz), 7.48 
(1H, d, J=8.4 Hz), 7.65 (2H, d, J=8.1 Hz), 7.76 (2H, d, J=8.1 Hz), 12.53 (1H, 
10 s). 

toG® 1-89 

MjA : 294 - 298 e C H«gf|}§& : -fvrnK^a-* 
7zmftVf : C 2 jH„F 2 N«0 2 . tLX 

ft** (50 : C, 65.35; H, 3.49; F, 9.40; N, 13.86. 
15 #mm (50 : C, 54.37; H, 3.46; F, 8.40; N, 10.91. 

NME (DMS0-d 6 ) 6 : 4.42 (2H, s), 7.19-7.25 (2H, m), 7.31 (1H, d, J=8.7 Hz), 
7.45-7.52 (4H, m), 7.63 (1H, d, J=8.4 Hz), 8.29 (2H, dd, J=9.0, 5.4 Hz). 
tti&Vo 1-90 

MA : 252 - 254 V Wtii&mm : J -)\, 
20 7G*fl-«r : C 1T H 20 H 4 0 2 . (H 2 0) 0 .3 tbX 

Wrnm {%) : C, 64.25; H, 6.53; N, 17.63. 
&mm (%) : C, 64.02; H, 6.14; N, 17.53. 

NME (CD 3 0D) 6: 1.06-1.36 (5H, m), 1.67-1.96 (6H, m), 2.86 (2H, d, J=6.9Hz), 
4.91 (3H, s), 7.14 (1H, d, J=8.4 Hz), 7.57 (1H, d, J=8.4 Hz). 
25 fc<&® 1-91 

Mti : 212 - 214 «C Hfgfiittft : * * J -)l 
Ttmftffi : C 17 H u N 4 0 3 . (R 2 Q) 0A kLX 
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# 



mnm (%) •. c, 61.93; h, 4.53; n, 17.00. 

frtifm (%) : C, 61.66; H, 4.10; N, 16.89. 

NMR (CD3OD) 6 : 2.53 (3H, s), 5.41 (2H, s), 6.99-7.04 (1H, m), 7.08-7.15 (3H, 
m), 7.30-7.35 (2H, m), 7.58 (lH,d, J=8.7 Hz). 
5 1-92 

Mti : 249 - 252 °C ?}&®®m : ^;HI/-7th-h U ^ - 7k 
7of&#*r : C„H n FN 4 0 2 i: VX 

(35) : C, 61.93; H, 3.57; N, 18.06; F, 6.12. 
##rfil (%) : C, 61.58; H, 3.61; N, 18.04; F, 6.01. 
10 NMR (DMS0-d 6 ) 6: 4.40 (2H, s), 7.22 (2H, m), 7.30 (1H, d, J=8.4 Hz), 7.47 
(2H, m), 7.63 (1H, d, J=8.4 Hz), 8.68 (1H, s), 10.85 (1H, brs). 
IE (KBr) : 3427, 1639 cm- 1 . 
1-93 

®& : 279 - 281 "C mffi$k®m : mm*-** 
15 itmftffi : CnHjoF^A il 

IrSHI (X) : C, 53.98; H, 2.66; N, 14.81; F, 20.09. 
ftftm (%) : C, 53.93; H, 2.57; N, 14.83; F, 19.80. 

NMR (DMSO-d 6 ) 6: 4.40 (2H, s), 7.21 (2H, m), 7.29 (1H, d, J=8.4 Hz), 7.46 
(2H, m), 7.73 (1H, d, J=8.4 Hz), 11.09 (1H, brs), 14.36 (1H, brs). 
20 IR (KBr) : 3400, 1644 cm-'. 
itS® 1-94 

: 119 - 121 'C W1£$h®m : x*;-;w 
tgH#*T : C lg H le N40 2 i: LX 

(%) : C, 67.49; H, 5.03; N, 17.49. 
25 frffim (%) : C, 63.81; H, 5.49; N, 15.71. 

NMR (DMSO-d„) 6: 2.36 (3H, s), 2.50 (3H, s), 4.35 (2H, s), 7.06 (2H, m), 
7.21 (2H, m), 7.29 (1H, m), 7.43 (1H, m), 12.58 (1H, brs). 
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kg* 1-95 

H£ : 222 - 224 'C : 
7C^^-*f : C, g H I8 N 4 0 2 fc l/T 

(X) : C, 67.49; H, 5.03; N, 17.49. 
»*ftt (X) : C, 66.77; H, 4.95; N, 17.28. 

NMB (DMS0-d 6 ) 6: 2.30 (3H, s), 2.51 (3H, s), 4.32 (2H, s), 7.16 (5H, m), 
7.45 (1H, d, J=7.8 Hz), 12.50 (1H, brs). 
1-96 

1Hj& : 257 - 259 Sigil&Jg : J 
7C^^-*f : C 18 H 16 N 4 0 2 1. It 

mnm. (%) : c, 67.49; h, 5.03; n, 17.49. 

#*ftt (%) : C, 66.27; H, 4.86; N, 17.17. 

MMR (DMS0-d„) 6: 2.29 (3H, s), 2.51 (3H, s), 4.32 (2H, s), 7.05 (1H, d, J=7.7 
Hz), 7.18 (2H, d, J=7.8 Hz), 7.44 (1H, d, J=8.1 Hz), 7.18 (2H, d, J=7.8 Hz), 
12.52 (1H, brs). 
fc^to 1-97 

: 250 - 252 WMmVi : *9J-fr 
7cJ?i##f : C 15 H 12 N40 2 S k. L/T 

mnm (%) •. c, 57.68; h, 3.87; n, 17.94; s, 10.27. 

ftffim (%) : C, 57.54; H, 3.76; N, 17.79; S, 10.19. 

NMR (CDjOD) 6 : 2.57 (3H, s), 4.37 (2H, s), 7.10 (1H, brs), 7.13-7.15 (1H, 
m), 7.37-7.38 (1H, m), 7.42-7.35 (1H, m), 7.53 (1H, d, J=8.4 Hz). 
<b£#J 1-98 

m& : 202 - 205 °C mifem®M : ^-^ 
7C^«-*f : C 18 H 16 FN40 Z £ LX 

mmm (%) c, 63.90; h, 4.47; n, ie.56; f, 5.62. 

ftffim (%) : C, 64.08; H, 4.08; N, 16.55; F, 5.59. 
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MMB (CDCI3) <?: 1.47 (3H, t, J=7.6 Hz), 3.00 (2H, q, J=7.6 Hz), 4.28 (2H, 
s), 7.06 (2H, m), 7.23 (1H, d, J=8.5 Hz), 7.35 (2H, m), 7.51 (1H, d, J=8.5 
Hz). 

fb£tl 1-99 

5 m& : 214 - 216 'C : x*y-;i/ 

7t3S#tff : C, 8 H,5PH 4 0 2 h l/T 

'ttM (X) : C, 64.76; H, 4.86; N, 15.90; F, 5.39. 
ftffim (%) : C, 62.76; H, 4.55; N, 15.34; F, 5.17. 

KME (CDClj) 6 : 1.04 (3H, t, J=7.4 Hz), 1.91 (2H, m, J=7.5 Hz), 2.93(2H, t, 
10 J=7.6 Hz), 4.27 (2H, s), 7.06 (2H, m), 7.22 (1H, d, J=8.4 Hz), 7.35 (2H, m), 
7.50 (1H, d, J=8.6 Hz). 
1-100 

Mti : 224 - 226 *C n&&®M : J 
7t%ft%\ : C 20 H l9 FN 4 0 2 t 1>X 
15 ft** (%) : C, 65.56; H, 5.23; N, 15.29; F, 5.19. 
ftffim (%) : C, 65.49; H, 5.08; N, 15.20; F, 5.18. 

NMR (CDClj) 6: 1.02 (6H, d, J=6.7 Hz), 2.26 (1H, m, J=6.7 Hz), 2.82 (2H, 
d, J=7.3 Hz), 4. 28 (2H, s), 7.07 (2H, m), 7.23 (1H, d, J=8.5 Hz), 7.36 (2H, 
m), 7.51 (1H, d, J=8.5 Hz). 
20 ft^fe 1-101 

m& : 221 - 223 V Wffi&®m : 
7&JSl##f : C 20 H, 9 FN 4 0 2 i: hX 

tUItt (%) : C, 64.76; H, 4.86; N, 15.90; F, 5.39. 
ftffim (%) : C, 64.68; H, 4.70; N, 15.87; F, 5.26. 
25 NMB (CDC1,) 6: 1.48 (6H, d, J=7.0 Hz), 3.28 (1H, m, J=7.0 Hz), 4.28 (2H, 
s), 7.07 (2H, m), 7.24 (1H, d, J=8.9 Hz), 7.36 (2H, m), 7.51 (1H, dd, J=8.5, 
0.6 Hz). 
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fc<&® 1-102 

MA : 98 - 100 «C WS£ii&& : x*y-;v 
7ci!i##f : C 20 H 17 FN 4 0 4 i: bT 

ft** (X) : C, 60.60; H, 4.32; N, 14.13; F, 4.79. 
5 ##Ht (X) : C, 59.53; H, 4.19; N, 13.63; F, 4.68. 

NMR (CDC1 3 ) 6 : 1.34 (3H, t, J=7.1 Hz), 4.12(2H, s), 4.28 (2H, s), 4.29 (2H, 
q, J=7.2 Hz), 7.07 (2H, m), 7.20 (1H, d, J=9.5 Hz), 7.36 (2H, a), 7.54 (1H, 
d, J=9.5 Hz). 
fcHrti 1-103 
10 : 179 - 181 'C &&&&& : 

Ttnftm : C 21 H, 9 FN 4 0 4 i: 

ftgifiS (%) : C, 61.46; H, 4.67; N, 13.65; F, 4.63. 
#*H1 (X) : C, 60.98; H, 4.44; N, 13.49; F, 4.51. 

NMR (CDCI3) 6 : 1.27 (3H, t, J=7.2 Hz), 2.91 (2H, m), 3.26 (2H, m), 4.20 (2H, 
15 q, J=7.2 Hz), 4.27(2H, s), 7.07 (2H, m), 7.18 (1H, d, J=8.5 Hz), 7.36 (2H, 
m), 7.51 (1H, d, J=8.5 Hz). 
fcHi® 1-104 

7G&#*r : C 19 H 1S FN 4 0 4 £ It 

tt&fe (%) : C, 59.69; H, 3.95; N, 14.65; F, 4.97. 
20 frtifm (SO : C, 58.72; H, 3.73; N, 14.33; F, 4.78. 

NMR (CDCI3) 6 : 2.92 (2H, t, J=7.4 Hz), 3.21 (2H, t, J=7.4 Hz), 4.31 (2H, 
s), 7.08 (2H, m), 7.17 (1H, d, J=8.8Hz), 7.40 (2H, m), 7.52 (1H, dd, J=8.4, 
0.7 Hz). 

25 nmm 2 6 

ftl%D 1-105 
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1-105 



<fb£-$l 67 (440 mg, 1.30 mmol) CD THF (4ml)-DMF(lml) <Z)mG®WUZ s 
Ts 6 0%*|ftth^A (68 mg, 1.70 mmol) h 4-7 )l* u i? )l7ti 
5 U* (319 mg, 1.70 mmol) ZtiaZs *>&TmiaiItfi> ^Mf 3 B5mm# Lfc, 

;UT?SifS® UTs <fb£$!68(191 mg, 0.430 mmol) i: V TJK¥ 3 3 % 

10 T?f#feo 

NMR (CDClj) <5: 2.57 (3H, s), 4.26(2H, s), 4.41 (3H, s), 5.28 (2H, s), 6.94 
(1H, d, J=8.4Hz), 7.01-7.06 (6H, m), 7.36 (2H, dd, J=9.0, 5.7 Hz), 7.71 (1H, 
d, J=8.4 Hz). 

15 mmmiQ&i nmtmwo^^n^^ i^m 1-105 &f#fc 0 

: 244 - 246 'C : * * J -)l 

7DffS##f : C M Hi 8 F 2 N 4 0 2 . £ b t 

W-JItt (X) : C, 66.66; H, 4.20; P, 8.79; N, 12.96. 

frffim (%) : C, 66.57; H, 4.13; F, 8.57; N, 12.92. 
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NME (DMS0-d e )<5 : 2.53 (3H, s), 4.37 (2H, s), 5.48 (2H,s), 7.13-7.20 (6H, 
m), 7.21 (1H, d, J=9.0 Hz), 7.44 (2H, dd, J=8.7, 5.4 Hz), 7.52 (1H, d, J=8.7 
Hz). 



mmm2 6<D&i&&\zmK, its® i-io6~i-i2i s^ufc, 

,N-N OH 




1-1 06: R 1 = n-propyl 



1-1 07: R =isopropyl 
1-1 08: R 1 =Me 
1-1 09: R 1 =CH 2 OEt 
l-110:R 1 =isobutyl 



M14:R 1 = CH 2 C0 2 H 
1-115: R 1 =CH 2 CONH 2 
l-H&R^CHgCONHEt 
1-1 1 7: R 1 = CH 2 CH 2 CH 2 CONH 2 
1-1 18:R 1 = CH 2 CH 2 CH 2 OCH 2 CH=CH 2 
1-1 1 1 : R 1 = CH 2 CH 2 CH2C0 2 Et 1-1 1 9: R 1 = CH 2 CH 2 CH 2 OH 
1-1 1 2: R 1 = CH 2 CH 2 CH 2 C0 2 H t 
,-H3:R 1 = CH 2 C0 2 Et = CH 2 CH 2 CH 2 -N^][ 

l-121:R 1 =CONMe 2 

kx&m 1-106 

HjA : 165 - 166 «C &&&&& : ^# J -to-****.-?* 
Tomfrffi : C l0 H,„FN 4 0 8 . £ UT 

ftmm (%) : C, 65.56; H, 5.23; F, 5.19; N, 15.29. 
£*f« (%) •■ C, 65.70; H, 5.19; F, 5.05; N, 15.27. 

NMR (DMS0-d 6 ) 6: 0.87 (3H, t, J=7.4 Hz), 1.73 (2H, sextet, J=7.2 Hz), 2.58 
(3H, s), 4.14 (2H, t, J=7.2Hz), 4.37 (2H, s), 7.16 (1H, d, J=8.4Hz), 7.17-7.23 
(2H, ■), 7.45 (2H, dd, J=8.7, 5.4 Hz), 7.52 (1H, d, J=8.7 Hz). 
Kx&m 1-107 

®& : 177 - 178 -C : »Ixf^ 
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7zMfr%T : C 20 H, 9 FN 4 0 2 . t bX 

ttJItf (%) : C, 65.56; H, 5.23; F, 5.19; N, 15.29. 
##fte (SO : C, 65.59; H, 5.19; F, 4.96; N, 15.22. 

HMB (DMSO-d,) 6: 1.55 (6H, d, J=6.9 Hz), 2.58 (3H, s), 4.37 (2H, s), 4.74 
(1H, quint, J=6.9Hz), 7.17-7.23 (2H, m), 7.29 (1H, d, J=8.7 Hz), 7.48 (2H, 
dd, J=8.4, 5.4 Hz), 7.48 (1H, d, J=8.4 Hz). 
fc^® 1-108 

M& : 240 - 243 °C H^Sj§^ : J -)\, 
7C^##f : C, 8 H, 6 FN 4 0 2 . tit 

M-IVtt (%) : C, 63.90; H, 4.47; F, 5.62; N, 16.56. 
##fit (%) : C, 63.63; H, 4.50; F, 5.46; N, 16.33. 

NMR (DMS0-d a ) <5 : 2.54 (3H, s), 3.73 (3H, s), 4.37 (2H, s), 7.14 (1H, d, J=8.4 
Hz), 7.17-7.23 (2H, m), 7.45 (2H, dd, J=9.0, 5.4 Hz), 7.53 (1H, d, J=8.4Hz). 
ik&m 1-109 

: 195 - 197 °C &&&&& : iF«x?-;i/ 
7tMfttif : C 20 H,,,FN 4 Os. t UT 

Wen®. (%) : C, 62.82; H, 5.01; F, 4.97; N, 14.65. 

(50 : C, 62.64; H, 5.00; F, 4.83; N, 14.52. 
NMR (CDClj) d: 1.17 (3H, t, J=7.0 Hz), 2.68 (3H, s), 3.46 (2H, q, J=7.0 Hz), 
4.37 (2H, s), 5.47 (2H, s), 7.01 (1H, d, J=8.7 Hz), 7.03-7.09 (2H, l), 7.35 
(2H, dd, J=8.7, 5.4 Hz), 7.53 (1H, d, J=8.7 Hz). 
<t&® 1-110 

K£ : 203 - 205 °C : fflif^ 

7Gfii#*r : C 2 ,H 2 ,FN 4 0 2 .0.5H 2 0 t bX 
ttlMI (%) : C, 65.07; H, 5.67; F, 4.90; N, 14.45. 
&mm (%) : C, 65. 06; H, 5.52; F, 4.69; N, 14.42. 

NMR (CDClj) 6 : 0.96 (6H, d, J=6.6 Hz), 2.20 (1H, m), 2.62 (3H, s), 3.88 (2H, 
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d, J=7.5 Hz), 4.37 (2H, s), 6.87 (1H, d, J=8.4 Hz), 7.03-7.09 (2H, m), 7.35 
(2H, dd, J=8.7, 5.4 Hz), 7.49 (1H, d, J=8.4 Hz). 
1-111 

lfc£ : 154 - 156 «C : y -)l 

7cfi?##r : C 23 H 23 FN 4 0 4 .1.1H 2 0 i: LT 
IMVtt (X) : C, 60.28; H, 5.54; F, 4.15; N, 12.23. 
##fflt (X) : C, 59.97; H, 5.08; F, 4.37; N, 12.10. 

NME (CDC1 3 ) 6 : 1.26 (3H, t, J=7.0 Hz), 2.10 (2H, quint, J=7.1 Hz), 2.36 (2H, 
t, J=6.7 Hz), 2.62 (3H, s), 4.15 (2H, q, J=7.2 Hz), 4.17 (2H, t, J=7.4 Hz), 
4.27 (2H, s), 6.94 (1H, d, J=8.7 Hz), 7.03-7.09 (2H, m), 7.34 (2H, dd, 
J=8.7,5.4 Hz), 7.51 (1H, d, J=8.7 Hz). 
<h&® 1-112 

219 - 221 'C m%i&®m : 
7G&##f : C 2 iH, 8 FN 4 04 .tLX 

W-IH& (X) : C, 61.46; H, 4.67; F, 4.63; N, 13.65. 
MSim (X) : C, 61.38; H, 4.57; F, 4.43; N, 13.59. 

NME (DMSO-d B ) 6: 1.92 (2H, quint, J=7.3 Hz), 2.30 (2H, t, J=7.2 Hz), 2.55 
(3H, s), 4.19 (2H, t, J=7.3 Hz), 4.37 (2H, s), 7.17 (1H, d, J=8.4 Hz), 
7.17-7.23 (2H, m), 7.45 (2H, dd, J=8.7, 5.4 Hz), 7.53 (1H, d, J=8.7 Hz). 
fls£» 1-113 

m&: 246 - 248 V HiSiSl : 
7Gfg#*T : C 2 ,Hi 9 FM 4 0 4 . £ UT 

WrWVL (%) : C, 61.46; H, 4.67; F, 4.63; N, 13.65. 
a-*f* (X) : C, 61.26; H, 4.58; F, 4.45; N, 13.52. 

NMR (DMSO-d 6 ) 6 : 1.22 (3H, t, J=7.2 Hz), 2.51 (3H, s), 4.18 (2H, q, J=7.1 
Hz), 4.37 (2H, s), 5.21 (2H, s), 7.14 (1H, d, J=8.7 Hz), 7.17-7.23 (2H, m), 
7.45 (2H, dd, J=8.7, 5.4 Hz), 7.53 (1H, d, J=8.4 Hz). 
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fc$%> I-H4 

USA : 291 - 292 "C : * * y 

7c3l##f : C 19 H 15 FN 4 0 4 .1.4H 2 0 t LX 

tfgtt (%) : C, 55.99; H, 4.40; F, 4.66; N, 13.75. 

##rffi (%) : C, 55.69; H, 4.10; F, 4.45; N, 13.49. 

NME (DMSO-d 6 ) 6 : 2.48 (3H, s), 4.37 (2H, s), 5.09 (2H, s), 7.14 (1H, d, J=8.7 
Hz), 7.17-7.23 (2H, m), 7.45 (2H, dd, J=8.7, 5.4 Hz), 7.52 (1H, d, J=8.7Hz). 
{b£-ti 1-115 

ift^ : 292 - 297 V : ^* 

7tMfrtii : C,9H, 8 FN 6 0 3 .1.0H 2 0 £ LX 

ff-gffi (50 : C, 57.14; H, 4.54; F, 4.76; N, 17.54. 

ftffim (%) : C, 56.99; H, 4.22; F, 5.04; N, 17.49. 

NME (DMSO-d 8 ) 6 : 2.48 (3H, s), 4.37 (2H, s), 4.84 (2H, s), 7.06 (1H, d, J=8.7 
Hz), 7.17-7.23 (2H, m), 7.40 (1H, brs), 7.45 (2H, dd, J=8.7, 5.4 Hz), 7.52 
(1H, d, J=8.7 Hz), 7.78 (1H, brs). 
1-116 

m& : 292 - 295 'C : J -)V 

7cMl##f : C 2 ,H 20 FN S 0 3 .0.8H 2 0 t Lt 
fj-gfil (%) : C, 59.51; H, 5.14; F, 4.48; N, 16.52. 
frtiim (%) : C, 59.56; H, 4.73; F, 4.31; N, 16.69. 

NMR (DMSO-d 6 ) 6: 1.04 (3H, t, J=7.2 Hz), 2.48 (3H, s), 3.07-3.16 (2H, m), 
4.37 (2H, s), 4.83 (2H, s), 7.05 (1H, d, J=8.4 Hz), 7.17-7.23 (2H, m), 7.45 
(2H, dd, J=8.7, 5.4 Hz), 7.52 (1H, d, J=8.7 Hz), 8.35 (1H, t, J=5.3 Hz). 
1-117 

gfc£ : 270 - 272 °C Hi£M& : * * J 

TzMftffi : C 21 H 20 FN 5 0 3 .0.2H 2 0 £LX 

H-^fit (SO : C, 61.07; H, 4.98; F, 4.60; N, 16.96. 
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##rflt (X) : C, 61.15; H, 4.87; F, 4.44; N, 16.74. 

NMR (DMS0-d 6 ) 6 : 1.91 (2H, quint, J=6.9 Hz), 2.11 (2H, t, J=7.2 Hz), 2.56 
(3H, s), 4.17 (2H, t, J=7.2Hz), 4.37 (2H, s), 6.81 (1H, brs), 7.17 (1H, d, 
J=8.4Hz), 7.17-7.23 (2H, m), 7.45 (2H, dd, J=8.7, 5.7 Hz), 7.52 (1H, d, J=8.4 
Hz). 

it^m I-H8 

m& : 128 - 130 v m&mmm s-ju-xm^-rju 

7Gfg##f : C 23 H 2 jFN 4 0 3 . £LX 

mnm (X) : c, 65.39; h, 5.49; f, 4.50; n, 13.26. 

#Wfit (X) : C, 65.36; H, 5.34; F, 4.38; N, 13.19. 

NMB (CDC1,) 6: 2.06 (2H, quint, J=6.1 Hz), 2.64 (3H, s), 3.33 (2H, t, J=5.6 
Hz), 3.92-3.95 (2H, m), 4.25 (2H, t, J=6.6 Hz), 4.27 (2H, s), 5.19-5.32 (2H, 
m), 5.87-5.97 (1H, m), 6.93 (1H, d, J=8.4 Hz), 7.03-7.08 (2H, m), 7.35 (2H, 
dd, J=8.7, 5.7 Hz), 7.50 (1H, d, J=8.7 Hz). 
ibS® 1-119 

Mti : 146 - 148 'C Ui&mfeM 

7t M : C 2 oH,3FN 4 03 . 1 . 2H 2 0 h It 

tt^tffi (X) : C, 59.46; H, 5.34; F, 4.70; N, 13.87. 

Mm (X) : C, 59.69; H, 5.45; F, 4.66; N, 12.92. 

NMR (CDC1 3 ) 6 : 2.04 (2H, quint, J=6.2 Hz), 2.66 (3H, s), 3.64 (2H, t, J=5.7 
Hz), 4.27 (2H, s), 4.28 (2H, t, J=6.6 Hz), 6.97 (1H, d, J=8.4 Hz), 7.03- 
7.08 (2H, m), 7.35 (2H, dd, J=8.7, 5.4 Hz), 7.51 (1H, d, J=8.7 Hz). 

fb^-ti 1-120 

SS^ : 246 - 247 °C m®m®m 
7Gf£##f : C 28 H 22 FN 6 0 4 . t UT 

ff-g^t (X) : C, 65.75; H, 4.34; F, 3.71; N, 13.69. 
frffife (X) : C, 65.66; H, 4.34; F, 3.69; N, 13.69. 

152 



WO 02/070486 Jfk PCT/JP02/01778 



10 



NMR (DMSO-da) 6 : 2.08 (2H, quint, J=6.9Hz), 2.55 (3H, s), 3.66 (2H, t, J=7.1 
Hz), 4.29 (2H, t, J=7.2 Hz), 4.37 (2H, s), 7.17-7.23 (2H, m), 7.19 (1H, d, 
J=8.7 Hz), 7.45 (2H, dd, J=8.7, 5.4 Hz), 7.50 (1H, d, J=8.7 Hz), 7.78-7.85 
(4H, m). 
fcG® 1-121 

: 245 - 249 'C Hijgil&& : J -Jl JU 
MB. (CDCI3-CD3OD) <?: 2.67 (3H, s), 2.82-3.35 (6H, brs), 4.29 (2H, s), 6.88 
(1H, d, J=8.7Hz), 7.03-7.09 (2H, m), 7.45 (2H, dd, J=8.7, 5.4 Hz), 7.59 (1H, 
d, J=8.7 Hz). 

nmm 2 7 
ih^m 1-122 

OMe o OMe 



MeO. 



m 1 IB 



H ,.-lXH N % 2 JH 

69 70 




H H 
71 1-122 

m ix© 

15 rt3£4& 69 (5.97 g, 27.1 mmol) <0 x.* J -;K81ml) t h'9P>-7k 

mm (16.3ml)$A0^.*n^il^Ufeo Zftmik, tF^^^-rt (16.3ml) £il 

V7Dt:^7;^-^^bv -fb^fe 70 (5.28 g, 24.0 mmol) Z®n&%i& 
t UTJR^8 8 %ffffe, 
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NME (DMS0-d 5 ) 6: 2.49 (3H, s), 4.36 (3H, s), 4.49 (2H, brs), 7.11 (1H, d, 
J=8.4 Hz), 7.59 (1H, d, J=8.4 Hz), 9.14 (1H, brs), 12.45 (1H, brs). 
I2II 

ih-^m 70 (150 ng, 0.681 mmol) © r >(3ml)-THF(3ml)-DMF(3ml)jgffc 
5 fc N 7x-;Vf^-f yj/7t-h (92 mg, 0.681 mmol) £flD;U 8 0'CT3 0^ 
fS&WLtco RfaWtlZVi/i? a is )U ' p (155 mg) 0.749 mmol) £ 

buz., *6i:8 o°cT* 1 GmmBtWLtc, **mz.tz'&, mm^^ju^mmLs 

10 *y-;i/(9:l v/v) T-^mbT^e.tifegW^cD^li&^ffTii^Lfco 

ii&ea*-f V7"n^y-^*6fHgftL % -fb^fe 71 (143 mg, 0.445 mmol) £ 
&e*£ili: UTM6 

MjA : 231.5 - 233 'C #JigitJgi£ : -fV7D;V-^ 
7nmfrffi : C 17 H 16 N 6 0 2 i: IT 
15 WrWm (%) : C, 63.54; H, 4.71; N, 21.79. 
£*rtf (%) : C, 63.18; H, 4.67; N, 21.35. 

HME (MS0-d 6 ) 6 : 2.53 (3H, s), 4.32 (3H, brs), 6.98-7.03 (1H, m), 7.24 (1H, 
brs), 7.34-7.39 (2H, m), 7.51 (1H, d, J=8.7Hz), 7.63 (2H, d, J=8.7Hz), 10.57 
(1H, brs), 12.65 (1H, brs). 
20 I3Ig 

H3ffi0iJ4cD!f5 1 xgfcfiH«0£j6fcfifv>N fb-&«5 71 (358 mg, 1.11 mmol) 
bib&MI-m (75 mg, 0.244 mmol) £&£Sgf| i; UTW 2 2 %T*f#fc, 
: >300 -C MUM : **J-fr 
: C 16 H 13 N 5 0 2 . (H 2 0) 0 .s Ut 
25 tUMt (X) : C, 60.75; H, 4.46; N, 22.14. 
#*f* (%) : C, 60.55; H, 4.49; N, 21.77. 

NMR (CD3OD) 6 : 2.61 (3H, s), 7.05-7.16 (2H, m), 7.36-7.41 (2H, m), 7.50-7.58 
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(3H, m). 

mmm2 7 <D&®mzi$^ <h$® 1-123 statute 




H 



1-123 

1-123 

: >3oo v n&mmm : 

7GMfrtif : C,6H, 2 NF 6 0 8 . (H 2 0),. 0 i: LX 

RUM (%) : C, 55.98; H, 4.11; N, 20.40; F, 5.53. 

frtifm (%) : C, 56.01; H, 4.23; H, 20.16; F, 5.31. 

NME (DMS0-d 3 ) 6 : 2.57 (3H, s), 7.18-7.26 (3H, m), 7.47 (1H, d, J=8.4 Hz), 
7.62-7.67 (2H, m), 10.81 (1H, brs). 

gmm 2 8 

fti-£fj 1-124 



155 




1-124 



ibS® 72 (3.03 g, 10.0 mmolh 7ryflj-te3/«>A (3.45 g, 22.7 mmol) £«fc 
V hVZlVOV 'Jr>7% h>)iS/i5W&(0) (137 mg, 0.150 mmol) <D^ 
5 (6 ml) MffcKM-C h V-tert-73-)l*Z7 4 y (133 mg, 0.605 

mmol) (DV**y> (6 ml) mm, h V 7 )l> \f — )V 7, & ±y (3.15 ml, 10.5 
mmol) SJHKlDAx 1 0 0-Q~C2 4 (SFJJttf Ufco U **\»I/-C3ia U 

10 tBLfeo gra«&<Z>#B&i$jETiia&U ft** 73. (419 mg) £St6lltil £ 

N!ffl (CDC1,) <5 : 3.13 (3H, s), 3.98 (3H, s), 4.01 (3H, s), 5.57 (1H, d, J=10.8 
Hz), 5.92 (1H, d, J=17.4 Hz), 6.57 (1H, d, J=10.8, 17.4 Hz), 8.25 (1H, s). 
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S7II 

itS® 74 (153 mg, 0.420 mmol) jb*«tV lO%Ay Vfylx^ (16.4 mg)® * * 
(5 ml) SSIifc* lftJE©*3it#H&T^ £fiT3B#|ffl»#Lfco SJSfcifc 

^DVh^77-f-lcftl^ (30:1 v/v) fMUfc, 

B«7$<Z>#if§&8JETi8iWU 75 (111 mg) bfJR^ 72% 

NME (CDC1,) 6: 1.34 (3H, t, J=7.4Hz), 2.66 (3H, s), 3.03 (2H, q, J=7.4Hz), 
3.96 (3H, s), 4.19 (3H, s), 4.28 (2H, s), 7.04 (2H, m), 7.38 (2H, m), 7.54 
(1H, s). 

gmmion i JLmtm%L<DRfo*fi\,\ MI175 (111 mg, 0.303 uoi) 

bttx&m 1-124 (71 mg) LTJR$6 4%-e#fc 0 

M£ : 181 - 182 °C : 7Hz h =. h V )V 

7cfif##r : C 19 H, 7 FN 4 02 £ UT 

ttttfl (X) : C, 64.76; H, 4.86; N, 15.90; P, 5.39. 
MR* (%) : C, 65.15; H, 5.01; N, 15.32; F, 5.13. 

NME (DMSO-dj) 6 : 1.26 (3H, t, J=7.4 Hz), 2.54 (3H, s), 3.02 (2H, q, J=7.4 
Hz), 3.91 (3H, s), 4.37 (2H, s), 7.21 (2H, m), 7.27 (1H, s), 7.44 (2H, m), 
10.39 (1H, brs). 
IB (KBr) : 3421, 1621 cm" 1 . 

2 9 

ft£t> 1-125 



157 





1-125 



m ug 

Jtffi (J. Heterocycl. Chem., 23, 665-668, (1986)) mtoKDib-Sty 76 (3.85 g, 
18.6 mmol) £ «fc U £ A (5.14 g, 37.2 mmol) ©7tb>-^^fW 

5 ;i/A7? K (4:1 v/v, 75 ml) Zdfo*?-* (3.50 ml, 56.2 

mmol) £J0.;^ 2^Kip^Ji^Ufco EJfc$£j!l<#T> 2 g§££g£;&D;t ^ffl U 

-BI|x^;K2:l v/v) "CigfcBUfco l»«®dltttETII LTff & 

io attaasftsM y7D K^ai-y^-^+^^-esiiasff 77 

(2.45 g) 

NMR (CDCI3) <?: 1.44 (3H, t, J=7.2 Hz), 4.47 (2H, q, J=7.2 Hz), 4.57 (3H, 
s), 7.38 (1H, dd, J=4.5, 8.7 Hz), 7.80 (1H, dd, J=1.2, 8.7 Hz), 8.61 (1H, 
dd, J=1.2, 4.5 Hz). 
15 I2IS 

fc£* 77 (2.37 g, 10.7 mmol) Ox* j -)\, (25 ml) i»fcSfi-ct 

(5 ml) fcin** lttNttMttlfc. MttftOiC&ftttLTtftt 
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bfc«il*5«lUfc« % *^y-;UTJ«s»Us ft£t>78 (1.59 g) £if6*SIl£: 

flj^tl 78 (1.59 g, 7.67 mool). ^-7jl/tD7i :z,/H£gg (1.33 g, 8.46 mmol) 
£<fctf 1-fc FD*S"<t>y h y TV-fr (203 mg, 1.50 mmol) £Drt-7h K P 
77>-J?^W^/»75 F (4:1 v/v, 37.5 ml) liifttiflT 1 -ai 
3-(3-SM*;V7$ y 7 u\f 4 * PttKtt (1.66 g, 8.66 mmol) £Jn 

£> 2I^F^m#Ufco filSMtM-C* (75 ml)&«&Tbfc&> <*e>£*#Ts 
* (75ml)*}STtfco *ffflbfe^$5lfl&t> 7j<?&&U fc-BtVo 79 (2.36 
g) LTJR2f£9 0 

NMR (DMSO-de) <5 : 3.55 (2H, s), 4.42 (3H, a), 7.16 (2H, ■), 7.37 (2H, m), 
7.55 (1H, dd, J=4.7, 8.6 Hz), 8.11 (1H, dd, J=1.2, 8.7 Hz), 8.65 (1H, dd, 
J=1.2, 4.7 Hz), 9.96 (1H, brs), 10.30 (1H, brs). 

ftj-&t>79 (314 mg, 0.915 mmol) (3 ml) CDig-&tl£ 3 R#IS 

•??&&Lfc&> ;i/«&H£ fft^ {b£tl80 (205 mg) ^un^mt 

NMR (CDC1,) 6 : 4.30 (2H, s), 4.57 (3H, s), 7.06 (2H, m), 7.36 (3H, m), 7.80 
(1H, m), 8.62 (1H, m). 
% 5 Ig 

mmmtvn ixntm&<DKfc*fi\,\ 1-125 sms^h*: utjr* 

8 2 

: 220 - 223 «C gtftftttK : 
70f!t##r : CjeHjoFNjOs t U T 

tf^fit (55) : C, 61.74; H, 3.24; N, 13.50; F, 6.10. 
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a-flfffi (%) : C, 61.73; H, 2.92; N, 13.51; F, 5.92. 

NMB (DMS0-d 6 ) 6: 4.40 (2fl, s), 7.22 (2H, m), 7.44 (2H, n), 7.54 (1H, dd, 
J=4.5, 8.4 Hz), 7.80 (1H, dd, J=1.2, 8.4 Hz), 8.65 (1H, dd, J=1.2, 4.5 Hz), 
11.71 (1H, brs). 
IB (KBr) : 3431, 1651 en" 1 . 



mum 3 o 
ih^m 1-126 




1-126 

mi 



Wj&fyl 79 (482 mg, 1.40 mmol) <0 hJl^> (10 ml) BIKC^Il! Lawesson 
mm (1.20 g, 2.82 mmol) fcAUx., 1 ^® AflfS^jSiffi U o SiijifffSbtll 

(50:1 v/v) T-jgffiLfco g fl<J%«D#iS£ %J£TM Itf JlfefSfiltt 
®»*SIIMftx7-;i,-/s*tf>T«|||Safcfx^ % <b/&*»81 (383 mg) *m&mm 

NMR (CDClj) d : 4.49 (2H, 3), 4.55 (3H, s), 7.06 (2H, m), 7.33 (2H, ■), 7.34 
(1H, dd, J=4.7, 8.4 Hz), 7.83 (1H, dd, J=1.2, 8.4 Hz), 8.58 (1H, dd, J=1.2, 
4.7 Hz). 
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4*8 6%f?#fco 

HjA : 261 - 265 e C W&m®m : >^^WA7? H-BRxf-^ 
7cfi?##r : C 16 H 10 PNj0 2 S t LT 

M-Utt (X) : C, 58.71; H, 3.08; N, 12.84; F, 5.80; S, 9.80. 

»#ftt (X) : C, 58.47; H, 2.88; N, 12.75; F, 5.59; S, 9.54. 

NMR (DMS0-d 6 ) 6 : 4.54 (2H, s), 7.21 (2H, m), 7.46 (2H, a), 7.52 (1H, dd, 

J=4.7, 8.4 Hz), 8.12 (1H, dd, J=1.2, 8.4 Hz), 8.62 (1H, dd, J=1.2, 4.7 Hz), 

12.05 (1H, brs). 

IR (KBr) : 3448, 1637 cm" 1 . 

mmm 3 1 

<h-£%J 1-127 



ft£tr 1-62 (393 mg, 1.16 uol) ©KU5>> (4 ml) MM 
~V> (282 v, 1.27 uol) £iD;t N 6 ftfflftlMffi V ic„ KJ5S$i3>!k#T> * 
(12 ml), (4 ml) fcJU&injtfco ffiffl Ufcigll£ 3J& U b 

tzm, ^^f;w;i/A7^ K-emsaftfirv^ ih&® 1-127 (111 ag) zm&m 

mt LTJR^2 7 %tmzo 

Mti : >300 e C Wf£m®1& : y^^*;i/A7? H 

NMR (MSO-d e ) 6: 2.72 (3H, s), 3.80 (3H, a), 4.44 (2H, s), 7.19 (2H, m), 
7.42 (2H, m), 9.21 (1H, s), 14.37 (1H, brs). 




H 



1-62 



1-127 



% 1 Ig 
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mmm 3 2 
fc&m 1-128 




1-128 



5 fill 

4-tFn^i/.2.^;K^;t + t>;-^ 82 (3.83 g, 25.7 mmol) ©llfb^f-l/ 
y (85 ml) SiC^Slri'^v7DK;i/7 5> (0.36 ml, 2.57 mmol) £ 
P**^>W5F (4.57 g, 25.7 mmol) OJSfb^^l/> (150 ml) fcfcfcinjU 

V-^-fV7D^H-f;Kl : 1) ©»^*«Tf«^ts 83 tDJflifcjjg 

if (4.83 g) ZM&&mt LTife, 
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HME (CDCI3) 6 : 2.71 (3H, s), 6.97 (1H, d, J=8.4 Hz), 7.44 (1H, d, J=8.4 Hz), 

9.39 (1H, brs). 

I2IS 

<b£$)83 (4.67g, 20.5 mmol) CD DMF (40 ml) &$£giaf&$5b U £ A (3.68 
g, 26.7 mmol) J: ? ft (1.91 ml, 30.8 mmol) *in** mUX' 1 B$fa®# 
Ufeo SJiS^kiTki: 1 0%tg®£;&D;L> mm^^^x-mtii Ufco £8Uf £ 10% 

7 -f -fcttU ^^•9->-W^^5 L ;K5:l v/v)T-&tBLfco § l$$l©#iH£MEE 
Tii«8L-^ -fb£«3 84 (3.46 g) *M&tilKyot UTIK^7 0%^#fc e 
MHE (CDCI3) <5 : 2.62 (3H, s), 4.38 (3H, s), 7.01 (1H, d, J=8.7 Hz), 7.43 (1H, 
d, J=8.7 Hz). 

7 yfti-tz$"i7A (1.02 g, 6.73 mmol h hVZ {V^yj \) y^y?*. Y >) P 
/*9 3>«>A(0) (42 mg, 0.0459 mmol) ©$g£«j£ % ib&® 84 (740 mg, 3.06 mmol) 
©^^-^•y-> (8 ml) h U-teri-^^^Ttx^^^f > (37 mg, 0.183mmol) © 

(4 ml) &i8U h U 7?;Hf-;i/^^7-> (0.98 ml, 3.36 mmol) * 
AD*, 7)]/3>%m%T, 8 O'CX- I 5tffMmnLfzo 6ifoMiZi?4 V7at)\, 

^O^-HJSMffiTSMl/Ts <b-&% 85 (260 mg) LTiR^ 4 5 % 

NMR (CDClj) 6: 2.60 (3H, s), 4.31 (3H, s), 5.24 (1H, dd, J=11.4, 1.5 Hz), 
5.68 (1H, dd, J=17.7, 1.5 Hz), 7.08 (1H, d, J=8.4 Hz), 7.11 (1H, dd, J=17.7, 
11.4 Hz), 7.42 (1H, d, J=8.4 Hz). 
B 4 II 

ikS® 85 (296 mg, 1.56 mmol) © THF (8 ml) ®mz s *#T\ h V 7 
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^ >-M=¥^> H • -*«J^ (191 mg, 1.72 mmolK * (0.4 ml), 5%E3^<h^ 
*5£A*?§$ (0.40 ml, 0.0782 mmol) *Ua3L, Sfif 2 I^S^Jf b fc , RfH 

*sfc*u*»:*- b y *AT8*bfc.*«**M*LT*s?*-;i,«iiw# 020 

mg) fcfcfiifitttli: bTftfco 

C©y*-;ntiil# (315 mg, 1.41 mmol) <D THF (12 ml) *}fr 
T> a«t5*«^hU«>A (362 mg, 1.69 mmol) (3 ml) SJp*, mU& 

■c2«FW«#bfco Ri6*K:*ftin*^ B»ct^;i/-e»ajb35t. #****> fig 
»*•***- by ****** «»Att*'cjK*ifc»u n^hu>>A-eiKM 

Lfeo *8J££®BE©5&bT> •fb^t) 86 (245 mg) t bT JR^ 8 2 %T? 

NMB (CDC1 3 ) 6: 2.64 (3H, s), 4.49 (3H, s), 7.12 (1H, dd, J=8.4, 0.9 Hz), 
7.82 (1H, d, J=8.4 Hz), 10.47 (1H, d, J=0.9 Hz). 

<b^-#F 86 (240 mg, 1.26 mmol )£D * * J -JU^WL (5 ml)- V^^-^y (5 ml) 
gStl;ifif>2-^f;P-2-7r> (4ml) MKSR?- V V *A (590mg, 6.53 
mmol) £ *) A,M-7k%i- h VVA-frm® (783 mg, 5.02 mmol) (DMW. (6 ml) 

mumx- 6mmfenbtzo &]&m\z5%?*mmi- Mj***ioju m 

ifi-e 1 o#&#Lfc&, 5 b-cftRx^-cttfflbfco *a 

***> 16*DAtt*"CJBifci!6»U SKffi^* h 'J **"C$&Jftl/feo 
U, *;W#>8l4»ra<* (264 mg) £#fco 

>®*Rfl# (264 mg, 1.26 mmol) fHflgtfiJ 9 0Sg 2 lit 

ftV^ fc£» 87 (330 mg) S*fi*a i: bt JR* 7 4 
I6lg 

&;K0!l9©*3Xgfcfi£^ % -fls£*j 87 (176 mg, 0.493 mmol) 88 (128 

mg) bTJR¥7 7 %T-f#fc. 
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MR (CDCI3) 6 : 2.64 (3H, s), 4.26 (2H, s), 4.41 (3H, s), 7.04 (2H, 1), 7.18 
(1H, d, J=8.4 Hz), 7.35 (2B, ■), 7.79 (1H, d, J=8.4 Hz). 

nmm^omi^mm^, its® 88 (i23mg, 0.362 noi) tmh&M i-m 
(79 mg) ^mBmmthx^6 7 

®& : 178 - 179 °C : ^n*W-i^-* 

7C*fl-«f : C 17 H lz FN 3 0 3 fcbT 

(X) : C, 62.77; H, 3.72; H, 12.92; F, 5.84. 

nmm (%) c, 62.71; h, 3.62; n, 12.88; f, 5.72. 

HME (CDCI3) <5: 2.66 (3H, s), 4.28 (2H, s), 7.07 (2H, a), 7.11 (1H, d, J=8.7 
Hz), 7.35 (2H, m), 7.62 (1H, d, J=8.7 Hz), 10.73 (1H, bps). 
IE (KBr) : 3431, 1649, 1612, 1549, 1518, 1489, 1381, 1232 cm"'. 

^fifi^l3 3 
ihGWl 1-129 
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1-129 



faG® 89 (22.4 g, 231 mmol) ©TO (200 ml) fcttfcMTx b*** 1/ 
i/TD>®^xf-;t/ (47.0 ml, 230 mmol) £in;^ 2 B#|Httl3fcSift bfco 

U <fb*fc 90 (34.4 g) *^S^Si:btJR¥6 7%X'^feo 

NMR (DMS0-d 9 ) 6: 1.27 (3H, t, J=7.2 Hz), 2.29 (3H, s), 4.22 (2H, q, J=7.2 

Hz), 6.12 (1H, s), 8.51 (1H, s), 12.94 (1H, brs). 

1211 

10 fcfctt 90 (2.00 g, 10.7 mmol) 1 1 F 7 V (2 ml) 1 

5l$MftH*««t/fc. *#T> * (8 ml) £J0;i> «fffllfeiSS3Kbfe^ 
x-?*T!****U 4b*tt91 (1.27 g) <fe^e^i,i:btJR^6 8%-e 

HME (DMSO-ds) «J : 2.30 (3H, s), 6.09 (1H, s), 8.53 (1H, s), 9.83 (1H, brs). 
15 |3lg 
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«MI40«ll«kli«©K**ff^ 1-129 «»**»« kb,Ci 

£® 91 * 5>31^JR^ 9 %T-^fco 

: >soo -c ifisMtt ■ 7±Y-Y»»-**J-*' 

NMR (DMS0-d 6 ) 6: 2.32 (3H, s), 4.34 (2H, s), 6.18 (II, ■), 7.21 (2H, m 
7.42 (2H, m), 8.57 (1H, a), 13.14 (1H, brs). 
IR (KBr) : 3427, 1674 cm" 1 . 



%mm 3 4 
<b^r^i 1-130 
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OMe 
Me02C^L.N0 2 



OMe 

2 93 



JOTS 



H O OMe 

N0 2 




nh 2 m3x.n 




95 




^nh 2 m5j:m 

96 




^-N OMe 
H 

97 




2 (2.00 g, 7.67 mmol) ®x*y-;i/ (10 ml) SSacSST 1$^* 
RflS^- h U *A7jc$$ (10 ml) £»];U 5 0°CT- 5 0#K&# Lfco EJfcigfc* 

* (40 mi) nm&&, mmi-hwii-cftmistzo mmzmmrgzL, <t&® 
Mvm&m® d.95 §) *mco 

NMR (CDC1 3 ) 6: 4.03 (3H, s), 5.87 (2H, brs), 8.17 (1H, s). 
f 211 

10 {b£t>93 (1.95 gK p-7;^D7xr;i/Sit YvV h* (1.48 g, 8.80 mmol) 
:}3<fctf 1-t Hn*S/^>\/ HJ (213 mg, 1.58 mmol)© DMF (20 ml) ® 
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(1.68 g, 8.76 nunol) fciD^ lWrHftttbfe. SJSftCSfil?* (180 ml) £ 
ITU «fttH/fe^l*5]Rbfet, 7jc^ x-y;uT?**i!lsj*u <b-& 

94 (3.04 g) Zm&&mtLXib$%} 2 1 0 0%f®fc o 
NMR (DMS0-d 6 ) 5: 3.52 (2H, s), 3.84 (3H, s), 6.59 (2H, brs), 7.15 (2H, m), 
7.35 (2H, ■), 7.56 (1H, s), 10.09 (1H, brs), 10.27 (1H, brs). 

i3ig 

m&m9 <om 3 jm£mm<DRjfo%ft^ s its® 95 zmstsmiL ltir^7 
i4ig 

lb-&®% (2.12 g, 5.60 mmolK 10%^5^$A&fg (402 mgK pyx^r 
5 > (8 ml) <D**;-)V (80 ml) 4 ftffi 0***8*1^ Sfflt? 1 51$ 

&»Kx?-;i/T?#JRU 7jc (20 ml), ISfg&il* (20 ml) T!iS6»Lfc« % 

-^*-ir>T-}5&Il£fTVK fl3^« 96 (1.54 g)*«eiSSi: tTJR*8 8 

NMR (CDC1 3 ) 6 : 3.55 (4H, br), 3.75 (3H, s), 4.24 (2H, s), 6.55 (1H, d, J=8.7 

Hz), 7.04 (2H, m), 7.27 (1H, d, J=8.7 Hz), 7.34 (2H, m). 

1511 

^ih^>7> (181 mg, 1.62 mmol) O* (2.5 ml) 8$£g&TMb£$l 96 (493 
mg, 1.57 mmol) (5 ml) »*ft*TU 2 Om#lf Co 

*TJHifcifc»U 97 (504 mg) bTJK3s 9 5 %T?|ffco 

NMR (DMS0-de) <J : 4.04 (3H, s), 4.33 (2H, s), 6.42 (2H, brs), 6.96 (1H, d, 
J=8.1 Hz), 7.21 (2H, m), 7.28 (1H, d, J=8.1 Hz), 7.44 (2H, m), 11.18 (1H, 
brs). 
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$6Ig 

nnm4<D% uLmtmmoRm^nw <h6» 1-130 zm&m&thx&m 
6 3%-cmtco 

teti : 261 - 266 «C H*SS»«I : Tis h- h V » 
5 Ttmfttii : C,A,C1PH S 0 I (H ! 0),. 4 J:1/-C 

ft** (X) : C, 51.83; H, 3.81; N, 18.89; CI, 9.56; F, 5.12. 

fttfm {%) : C, 51.91; H, 3.35; N, 18.75; CI, 9.60; F, 5.02. 

NMR (DMSO-de) <5 : 4.39 (2H, a), 7.05 (1H, d, J=8.4 Hz), 7.21 (2H, ■), 7.45 

(2H, m), 7.58 (1H, d, J=8.4 Hz), 8.56 (2H, brs), 10.70 (1H, brs), 12.93 (1H, 

10 brs). 

IE (KBr) : 1697 cm" 1 . 



15 1118 

<fb£$j96 (222 mg, 0.706 uol) ©x*;-/U (2 ml) StC6 O-Ct^Tt 
(89.9 mg, 1.04 bboI) Stt^ 7^^iD^3i^bfco Etmm* 0 °C\zft% 

\,xm m bfcigffi* z®. ufc&s j -)\,x-mwm^ fcG® 98 07.2 ■*) & 



ffS&08 3 5 
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MR (CDC1,) 6 : 2.76 (3H, s), 2.79 (3H, s), 4.19 (3H, s), 4.32 (2H, s), 7.06 
(2H, i), 7.39 (2H, ■ ), 7.80 (1H, d, J=8.9 Hz), 8.18 (1H, d, J=8.9 Hz). 

mmm4<D^i^mtmm<DR^n^. 1-131 ^mn^m^thx^ 

$7 5 

®& : 226 - 228 *C &&&&& : h - V U flf 
7c£##f : C 19 H 15 PN 4 0 2 i:bT 

ftfttf (50 : C, 65.14; H, 4.32; N, 15.99; P, 5.42. 
»mm (SO : C, 65.10; H, 4.08; N, 16.02; F, 5.37. 

NMR (DMSO-de) 6 : 2.70 (3H, s), 2.74 (3H, s), 4.41 (2H, s), 7.21 (2H, ■), 
7.46 (2H, n), 7.52 (1H, d, J=8.7Hz), 8.01 (1H, d, J=8.7Hz), 10.92 (1H, bra). 
IE (KBr) : 3423, 1631 cm" 1 . 

nmws 5©^««5fc*ii^ 1-182 *#«bfc. 




1-132 



ft£tt 1-132 

: 163- 164 -C HISAtttt : *9J-fr 
NMR (DMS0-d 6 ) <5 : 4.43 (2H, s), 7.21 (2H, m), 7.47 (2H, ■ ), 7.68 (1H, d, J=9.0 
Hz), 8.19 (1H, d, J=9.0 Hz), 8.99 (1H, d, J=1.5 Hz), 9.07 (1H, d, J=1.5 Hz), 
11.52 (1H, brs). 



^5103 3 6 

it&m 1-133 
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Yb-&$l96 (943 mg, 3.00 mmol) CDM (6.0 ml) Ig&fcjUciftTt *>;P 2,2,2 
- h V £ P D7t f^f ' =t- Y (408 3.30 mmol h y7D^if ;k7 
5 5> (473 2.72mmolK ig-fbTV^-^A (73 mg, 1.36 mmol)£iD;U £M 
"C 45 fi-m&WLtzo £jfo$£zk (15 ml) 4iD^t> «f £ti Lfeigg^ 5iS Ufco 
£<D*gH£THF (27 ml) £&8?U d ftfc 5 M*K<b^- h V *? A**« 
(3 ml) Sin*, 1 B$H3 0#jK# bfc 0 fiJfe«&»«§U 2$£*g®-C£ 

*6*©pH* 3~4fcUfco *ffflUfcM**»U fls^*j 99 (770 mg) 

10 S*«fi«BfcL-CJR*7 0%-C»fc. 

NMR (CDClj) 6 : 4.28 (3H, a), 4.45 (2H, s), 7.06 (2H, m), 7.33 (1H, d, J=8.5 

Hz), 7.39 (2H, m), 7.80 (1H, d, J=8.6 Hz). 

S2I1 

ikS® 99 (250 mg, 0.68 mmol) <D*J* f-JVt^VA 7 X H (3.4 ml) 
15 jSfi-c 1-t KB*J/"^>V h ')7';-;i/ (138 mg, 1.02 mmol K y-fVT'D^ 
3Lf-)lTl> (473 |il, 2.72 mmolK mhTy*-*? A (73 mg, 1.36 mmolX (^ 
> , ;mit' , ;-WW*J') h U^tD y p7*7ft-<7& ^*V7 )V*u*s 
77*-Y (531 mg, 1.02 mmol) *JniU BSlfcT 1 BSBIiftJf Ufc. E**S 1 
(4«l)-*7k-»Kx^;i/©fi^ftitttg, ZMWMx-?- fr-Z&m 
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ufco %mm%%m&s 7}<.~zzti?ti 2 iHi^^ufe^^ Mitts**?- v u #a 

5 100®i|i£$tJ (409 mg) fcStfij&il t 

NMR (DMSO-d.) <5 : 4.36 (3H, s), 4.40 (2H, s), 7.22 (2H, m), 7.28 (1H, d, J=8.6 
Hz), 7.46 (2H, m), 7.69 (1H, d, J=8.6 Hz), 7.95 (1H, s), 8.26 (1H, s), 13.60 
(1H, s). 

10 XJfi{M®JBlXgfcnttcD££«frt^ 1-133 tbxm 

7GJ5t#flf : C 17 H 12 FN s 0, i: UT 

IfJfffi (X) : C, 57.79; H, 3.42; N, 19.82; F, 5.38. 

amm (%) c, 54.64; h, 3.33,- n, is. 17; f, 4.97. 

15 NMR (CDClj) 6 : 4.39 (2H, s), 7.15 (1H, d, J=8.6 Hz), 7.21 (2H, m), 7.46 (2H, 
m),7.61 (1H, d, J=8.6 Hz), 7.90 (1H, s), 8.27 (1H, s). 

mmm 3 7 
ib-sm 1-134 
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ft" ?Me 



•NH3C1 




H 

1-130 




IHAc 



III! 

flj^$fl-130 (556 mg, 1.65 imol) O THF (15 ml) ^^{C*^Tn h'Jif^ 
7^> (253 |*1, 1.82 mmol) £ t&itT -fe f-fr (129 pi, 1.82 mmol) <D THF (5 ml) 

5 »tgt*inAx 0*0 -c mniDfufei, mu-e i5&m&nvtco s^ate* (so 

ml) £An*T#I?b&&K:, 10%ttft$ftl;t.T£j&tt4> pH £ 3-4 t htzo «fttl 
LfeMSSSIU *ifcbT^ (327 mg) £#fco Cil 

**3/l/> (ISiDCMU 1 7 0X3*2 2l^nMttl,fc. ft*J« N igU 
*3J1U CJlft4>ft<D?x?-;kx--9 l /l'X!ftfrbT* fls£» 101 (264 mg) £ 

10 fc&mmt Lxm* 4 1 x-c#&. 

NMR (CDCI3) <5: 2.17 (3H, s), 4.20 (3H, s), 4.34 (2H, s), 7.21 (2H, m), 7.30 
(1H, d, J=8.3 Hz), 7.44 (2H, ■), 7.47 (1H, d, J=8.2 Hz). 

4 vm i xmt.m%t<D&&&fT\,y^ its® 1-134 %m&$$ik£ vxm&2 

15 2%xntzo 

Wl& : >300 X3 Wmmmm : x h7t Fa77>-^an*JVA 
7G^##r : C 18 H 14 FN 6 0 3 i: IT 

ItJHK («) : C, 58.85; H, 3.84; N, 19.07; F, 5.17. 
(%) : C, 54.64; H, 3.33; N, 18.17; F, 5.02. 
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NMR (DMS0-d„) 6: 2.18 (3H, s), 4.37 (2H, s), 7.21 (3H, ■), 7.46 (3H, m), 
11.64 (1H, brs). 

*fcm 7©£riUSfc*t% fls^« 1-135, 1-136 fc^fiSLfc. 




5 F 

lb£t> 1-135 

Mjft : 238 - 241 «C fSfcUfcSS : r - r 

TC^^-^f : C M H u FH,O l (H l O),. 1 i:LT 

tUHg (X) : C, 68.21; H, 4.35; N, 7.96; F, 5.40. 
10 (X) : C, 68.08; H, 4.19; N, 7.91; F, 5.34. 

NMR (DMS0-d 6 ) 6: 2.50 (3H, s), 4.18 (2H, s), 6.48 (1H, d, J=3.6 Hz), 7.02 

(1H, d, J=8,9 Hz), 7.20 (2H, m), 7.38 (2H, a), 7.41 (1H, d, J=3.6 Hz), 7.84 

(1H, d, J=8.9 Hz), 12.88 (1H, brs). 

IR (Or) : 3431, 1635 cm" 1 . 
15 fls£* 1-136 

Rk£ : 205 - 207 «C #*§H$& : * 9 J -lU-WfWL*** 

7X,mftm : C 21 H 18 ClFN 2 0 3 (H 2 0)o. 6 £ It 

mm (%) : C, 61.27; H, 4.70; N, 6.81; CI, 8.61; F, 4.62. 
9tmm (%) : C, 61.24; H, 4.65; N, 6.79; CI, 8.14; F, 4.48. 
20 NMR (DMS0-d 6 ) 6 : 2.76 (3H, s), 3.89 (3H, s), 4.17 (2H, s), 6.52 (1H, d, J=3.6 
Hz), 7.20 (2H, m), 7.34 - 7.42 (4H, ■), 7.93 (1H, d, J=8.7 Hz), 12.19 (1H, 
brs). 

IR (KBr) : 3280, 1651 cm' 1 . 
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mrnm 3 8 



ih^m 1-137 




^§ 2 zcfji 



102 103 





106 1-137 



lug 

5 ib&%0 102 (3.50 g, 18.5 mmol) ti/VliVfr (1 g) (8 ml) 8 

^K^T^T\/^^>©x-7 1 ;v^^^»nx.> lift 1 KfFI3 0^S!l 

10 pufe, aw^0^B*MffiTa«sur^ <b-&«5 103 (1.01 g) 

i: tTJR^2 5Xtfffc. 

MR (DMS0-d 8 ) (J: 3.91 (3H, s), 4.13 (3H, s), 7.67 (IB, dd, J=8.4, 3.9 Hz), 
7.78 (1H, d, J=8.7Hz), 7.80 (1H, d, J=8.7Hz), 8.45 (1H, dd, J=8.4, 1.8 Hz), 
9.01 (1H, dd, J=4.2, 1.8 Hz). 
15 % 2 II 
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{b^tl 103 (1.40 g, 6.45 mmol) <bx-$ J -)\> (30 ml) &${^ mU~C 1M 
jfrdcftflJU (8 ml) fcJmiU 7 5 -CC 2 B§|g&# Lfco RJfc*fc* 

5 *#bfco »Kft*ffiT«*U fgatta**a:-7 l ;i/*fflv^'r ftHrti 104 
©ffiMtl (0.900 g) &J&s£6 9%T«*#fco 
K£ : 184 - 185 °C 

NMR (DMS0-d„) 6: 4.11 (3H, s), 7.64 (1H, dd, J=8.4, 3.9 Hz), 7.76 (2H, ■), 
8.43 (1H, dd, J=8.4, 1.8 Hz), 8.99 (1H, dd, J=4.2, 1.8 Hz), 13.15 (1H, bra). 
10 % 3 Ig 

9 

Hjft : 167 - 168 V 

NMR (DMSO-dJ <? : 3.57 (2H, 's), 4.18 (3H, s), 7.16 (2H, ■), 7.38 (2H, n), 
15 7.56 (1H, d, J=8.4 Hz), 7.64 (1H, dd, J=8.4, 4.2 Hz), 7.80 (1H, d, J=8.4 Hz), 
8.43 (1H, dd, J=8.4, 1.5 Hz), 8.99 (1H, dd, J=4.2, 1.5 Hz), 10.33 (1H, s), 
10.55 (1H, s). 
|4Ig 

JUR©*fll.**-l'>JBS (0.1M, 9.76 ml, 0.976 mmol) K*^T> M)7x- 
20 (256 mg, 0.976 mmol) ^73 0^ 

0 bfc. £JlC**ThUaif-/WT5> (257 mg, 2.55 mmol) § 

iB it 1 0#P*a®# ft-^t) 105 (300 mg, 0.850 mmol) ZtiaZ-tco Sfit 

£«8 106 (94 mg) %M&ffi§kt b"tlR^3 3 %f^fco 
gft£ : 119 - 120 *C 
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NME (DMSO-d 6 ) 6: 4.12 (3B, s), 4.43 (2H, a), 7.23 (2H, ■), 7.49 (2H, ■), 
7.50 (1H, d, J=8.7Hz), 7.68 (1H, dd, J=8.4, 4.2 Hz), 7.88 (1H, d, J=8.7Hz), 
8.48 (1H, dd, J=8.7, 1.8 Hz), 9.02 (1H, dd, J=4.2, 1.8 Hz). 

6 6 %-cntzo 

®& : 172 - 173 °C 

NME (DMS0-d 6 ) 6 : 4.41 (2H, s), 7.21 (2H, a), 7.45 (2H, m), 7.54 (1H, d, J=8.7 
Hz), 7.70 (1H, dd, J=8.4, 4.2 Hz), 7.94 (1H, d, J=8.7Hz), 8.43 (1H, dd, J=8.4, 
10 1.5 Hz), 8.96 (1H, dd, J=4.2, 1.5 Hz), 10.97 (1H, brs). 



%mm 3 9 

1-138 




1-138 



is ins 

£MM3 0<D% lx«i:|BJtK©EJ&«fT^ fls^« 107 *M&&Mit bX&.m 
2 4%-elffco 

: U9 - 120 »C 

NME (CDC1,) 6: 4.28 (3H, s), 4.50 (2H, s), 7.05 (2H, n), 7.36 (2H, m), 7.49 
20 (1H, dd, J=8.1, 4.2 Hz), 7.67 (1H, d, J=9.0 Hz), 8.20 (1H, dd, J=8.4, 1.8 
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Hz), 8.61 (1H, d, J=9.0 Hz), 8.97 (1H, dd, J=4.2, 1.8 Hz). 
S5II 

£*«H4©»ixgfc6i«<DEjfcsfT^ to&yn i-i38 *m&&mt vxm^ 

8 7 fco 

Bfcjft : 164 - 165 °C 

NMR (DMS0-d 6 ) d : 4.53 (2H, s), 7.21 (2H, a), 7.46 (2H, ■), 7.54 (1H, d, J=8.7 
Hz), 7.67 (1H, dd, J=8.4, 4.2Hz), 8.40 (1H, d, J=8.7Hz), 8.42 (1H, dd, J=8.4, 
1.5 Hz), 8.94 (1H, dd, J=4.2, 1.5 Hz). 

mmm 4 0 

1-139 
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119 1-139 

Slit 



A-y )V*Uis>1-% >®(50 g, 300 mmol)0 DMF (500 al)**fc:*fcT 10 %K 

4 hasu Mm*ffiEETm&t2>mfc£-oTfc-£i® mon^M (6i.8g) * 
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1211 

ih-S® 109®tt£j&«(61.8 g)©aHb**-l/><350 ml)&$tc s 1-xf 
JH-(3-^^^7U7DW)3ij;i/!t?^^ Ptffttt (69.2 g, 360 mmol) R 
5 V 1-fc h'a^^W b (4.07 g, 31 mmol) ftjta* 60 #|faJt# Lfc„ 

2-ptb^>>T-U> (40.6 g, 330 mmol) ©Jgfli* f- V >(30 ml)fc$ft}j§T U 

gfi-c 2n#i»&#Lfc, ***in*.atj*8K *nb**-i/>*fta>*u *jgft& 
fo*?\s>*zmm vtzo m<t*?-u>mt:<&t>-&s inhci*^, 

10 ffTSSLTfc&tlfcefilSfiftS^ V7D K^x-5r;W-eft»f*»fc AoT 
110(69.4 g, 254 mmol)* 84.6 56©JR^Tf# fc„ 
I3li 

**S/*flsy X310 g, 2.0 mol)fc*»TDMP(27.4 g, 375 mmol) S«T l/> 30 
dMIfbfe. fb^% 110(684 g, 250 mmol) £lg f| Sl^fll 
15 Mfi-mHt&Vtzo fc&m* 75°CT- 18 Rp|ffl£J6£-ll;fe«N * * * ttfls U > ft *ff 
BSU **(500 ml)fti0^.fco ^^UfcT^^^ftSf^^^^-CfAffibx fiSffi 

111(45.1 g, 149 mmol)©aS*SH£f#fco * etBSlSi^iiES^tSi!: 
20 <to-Cf#6nfe 2#||(4.4 g, 14.6 mmol)ft-&fc>-frT> {b£«J 111 ftgJR* 65. 6X 

!4Xg 

ft^«J 111(49.0 g, 162.4 mmol )©Mx^( 400 ml)-x^ J -;i/(800 ml) 
&&£*#T 5% ,*?5>>>Ajft*(10 wtf)*V^*C b Uxf-;i/7^>(24.6 g, 244 
25 mmol)ftjfl*fco S5»*Ti#au 2 B$|!Bzk&ft^ia bfc, KJ&iSft-fe^'f hatifi 
U 3t$ft$SEilif§Ufc&> SSx^;i/(500 ml)i:*(300 ml)ftfln;U »«tfc. 
*«ft»»xf-;ncTttai/^ #M*^*)* , CIS«A«[*-C»^ 8lt®v^* 
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Tfb-&tl 112(43.7 g)(Dffi*figtl*#fco 

ih&ya 112 ©31B£/£®|(43.7 g)KKU S>>ttM(100 g, 865 Mol)*iO;U 
5 180°CT* 1.5 B$MiO*fcKJfS Life. fifc»*M*-C#SJU UfcHfb* 5 1 1/ > 

(300 mi)-7jc(3oo mi)£«L&A,£„ Mfrfflmw&. mittf-v i>m*ftm u 

-fffctl^W;. 4 SHa--e£-fc*T<fb-&$; 113(36.9 g, 145.7 mmol)© 
10 $St£iigil* 90.5 X®JR*Tff»fc. 

flj£#!J 113(19.0 g, 75 mmol)©^{b^ ^ >jg$(500 ml)tCg®T?$M V^Dt 
;VT5 >(1.52 g, 15 mmol)SiJP^fco UK N.7D€^^>»^ $ K(32.0 g, 180 
mmol)© &<b*^V> (1000 ml)8$£$iTUfc, 2B#|fflift#^ Ufc 
15 2NHCl(500ml)fciiSTU £<flj ^ f- V > Jf & #81 U tz o 7.kJl £&<b* * b 

S^CAoT-fb^tl 114(14.0 g, 34.1 mmol)©8^;fr 1/ > $>fi©$g|l£ 42.5 %© 
20 |7Ig 

114(4.9 g, 11.9 mmol)© DMF(30 ml)®W.lZ$tM% V £A(1.97 g, 14.3 
mmol)£Zinx. 30 Ufco x3^;i/:7*D H(2.6 g, 23.8 mmol)£Sn;U 

60°c-e 60 frMMfcfo Ufeo SJ5S^*^a^7JC7jc{c^ ^^x^;i/-rffitti 

25 t)^^«3 ii5©aaa*(4.07g)s»eii!ifiR«i:U'r»&. 

x-^;i/ 120ml lz 2M 7 ix^U^^ A (8 ml, 16 mmol) ©$/? D^3-tJ->?§ 
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JgftiiSTU -78*Cfc:#;8m, {b£® 115 (3.45 g, 7.9mmol) (D^-r^mm (60 
ml) SlTbfe. -78°Ct-t 3Q#Mm#'&s CO, ft 60 #H8iI Dfc 0 0 o C£f 
^S^s 2N HCl;fci§$£T*3n N 2N NaOH *&&fcT »J x 

-7^"C*Jift&&bfco 211 HC1 #8**110 A N Stttt«»lCj;o-Cff 

ffibfc$£*£ilftj!gsiJb&o efifSSft;d<> »i^y.fV7Dt;n-f;n:j; 
oTifefrU 116 (880 ng, 2.2 uol) CDSfiiJgilft 28 %<Dm&nmtc 0 

116(1.06 g, 2.6mmol)Om^by5 L l/>^tSt3, g&T l-x^;V-3-(3-^ ^ 
f^rurDKMA^j;^ $ CIII (600 mg, 3.12 uol) SVl-kHn 
^>\/f'J7V-* (410 mg, 3.12mmol) ft in* 30 &Httlt b fc e J - 
;K10 ml)i; h 'JxW? X316 mg, 3.12 uoD&Ai*^ 60 #H;Do$ft?fIiSE bfco 

■e*#«^ ««7-h'j!>At«*lfc. ®&ft$ffiT®5fe**$£J;oT-fb£ti 
117(960 mg, 2.22 mmol)CDg&|$£jgil ft 85.4 JR^T-flfco 
JB 10 Xig 

117(432 mg, 1 mmolh i/7 >ftigl(358 mg, 4 mmolK f h7X^7> 
*-*?k*/7- H (156 ag, luolK M> * (5>"<>$>y ^VT-fe h >) 
*£A(37mg, 0.04mmol)s 1,1'-KX (^7i-^7*;7^;) 7xD-fe>(89 
mg, 0.16 ig)©y***>(5 iDttttft 4 ^MJn^^lMl/feo h U * ($>"C>$> 
'Jr>7th» $><H5 5>*A(37 ig,.0.04 lmolK l.l'-tT^ ($;7i^7* 
y) 7int>(89 mg, 0.16 mgJftiliOU £ 6> C 60 bfco & 

u ■MRx*;K30iii)*in*.N io«uf Co sjss^ft-fe 
7n-cMb> tttttttaiiHM*^h u&a*&iju ifev>-cfiain^ig*T-^ 

frU A TIB!* bfc. &ISftME©5fe-f J;oT$fc*lfc& 

f-JU (3:1 v/v) T-SttibT^e»nfcgfl«J^0^iiiftM£ET^)l!&t^*{3j:oT^ 
ffi*« 118 (347 mg, 0.917 mmol) ft«S«fi|gfllfc UTiR* 91.7%l«»fc 0 
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SB 11 It 

118(200 mg, 0.57 romol)® * P O A (10 ml)&$tc:, j>k#T MeOH(3 ml) 
£flD;^ HClgas & 60#|SSIbfco £fS$£®l* b 4'Cfc-C 5 Bifflfe. Sjfo 
*t MeOH(5ml)i:7jC(5ml)*iP^ 50"CT* 30 &MlJQ®tBiJ& Lfco Sin* , 

-fcttbfco A^rif>-|fi||xf;p (2:1 v/v) UTf»6 ftfe itt*<0#Hf 

S^ETa*®* «*fc«ko^ 119 (121 mg, 0.31 mmol) *«ft£8gfc 

10 B 12 Ig 

■fb^-tl 119(99.1 mg, 0.23 wimol)<Di&{b* =f- 1> >( 5 mi)S§$fc-20 ,, CfcT 1M 
H^b*<^(0.69 ml, 0.69 mmoDcJSfti* U >}§*8c£$iT bfco 30 aiHtttt 
^ lM=J|{b*£2l(0.69 ml, 0.69 mmol)©Jti<b^5 : -lx>^^$JiJD^Tbfco 

<*e>£ sofrmmn'&s sjSMt in hci 2k^^sv*7jc*inx.fco m<b*?i/> 

S$tJ;oTffegl*ffiif;n:-cser a t^»i:J;t), giMfb£^ I- 
139(35 mg, 0.095 mmol)£$SI£l8Ii i: Lt 41.3 X©JR*-C»&. 

: 212 - 214 «C Bfigftttli : RSiffl/ 
7Gfli#*r : C 20 H 17 FN 2 0 4 (H 2 0),. 2 i: tT 
20 tf-Jf& (55) : C, 61.60; fl, 5.01; N, 7.18; F, 4.87. 
#*f<g (%) : C, 61.59; H, 4.25; N, 7.07; F, 4.66. 

NME (DMS0-d 6 ) 6: 1.37 (3H, t, J=6.9Hz), 4.23 (2H, s), 4.41 (2H, q, J=6.9Hz), 
7.10-7.20 (2H, m), 7.30-7.40 (2H, m), 7.49 (1H, brs),8.04-8.12 (2H, 
n), 8.68-8.72 (1H, m),8.88-8.90(lH, ■), 11.3-11.5(1H, brs). 

25 

mmm 41 
ib&m 1-140 
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Br 



N 1*1 1* VV ^ 2X ^ VV 
N0 2 120 N0 2 121 NH 2 122 




,Br 



OH 123 r -" 



OMe 124 



"7 

OMe 



112 



0H 113 OH 125 



0Me 126 UoMe" 2 



""ft 



« 0M6 127 



U 0H M40 



<^Br 



*9I« S^Sn(n-Bu) 3 
128 129 

m lxg 

U> (fls^tt 120) (14.72g, 84.52mmol) OW?®. (120ml) 
#J HO'CkUPmU H-yn ; E;ii<8-fU' (16.55g, 92.98mmol) ZZQftiptfX 
'PLt^tiQ*., 2.5WfHU!t»Ufc. £0R«***(7OO«l)fc:ill*.*»K: 

J:oT*fttiUfc»«*ililU *&(350ml)Lfco $£ il £ &{fc * 300ml )T- 
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thV-ff^x^^-^b^^l^^ (20:2:5 v/v) "C^tti bTff 5. ftfc i 
*MffT^fS»fc:«fcoTs <b£03 121 (17.40g, 68.76mmol) fc&Hfeijgiii: 
btJR^ 81. 4% T- ft fc, 

5 % 1 X§t*#fc<fb-&$J 121(22. OOg, 86.94mmol) 0x*y — ;v (1100ml) 

Us ^STx *(66ml)s ^JS^(66inl)*^V^«&* (24.28g, 434.8mmol) *ti\X 
fco lttMftiaft&ttb&tts ft**"C«HPU T&4£l£-fe7* M!J|fcJ:0l»5Sb 

fee 3*©ftH&**£ET»*l,T#&nfe«ftfc* 10% M®*^ h 'J £A*& 
(700ml)£J;Vfm:i^M500iiil)£J&n;tTx 30 fl-KH: if b < bfco 

io ***** h*ififc«fc db*su »ttUTff6ftfc#MJi*MAtt*-cftttK 

t> flj£«3 122(18.11g, 81.19do1) £$StS*§il£: UTJR^93.4%T?fffc 0 

ft 2Iifffe^i 122(2. 67g, 10.6mmol) C 54wt%«SK7k(16Bl)*init X 
15 tifWU $ 220 e CT- 16l$|!ajn8&bfc&> Sfc^bfc, C CD SJtetg**7K( 270ml )CiP 
*.* 28wt%T> ; exr*(20ml)-C4'ffi(pH=7.9)L/feo 7k(110ml)£;&n;U &fit? 30 
#ISii*fU *g$, *&(30ml)b;fc^ 70'C N *8EET 1 BSWS&Afc'r S Z t \Z «fc D N 
its® 123 Siffii©ffi(2.51g)i: bt^fco 

20 H 3 XfIt?^fc<b£$J 123 (2.51g)<D DMF (15ml) 8$£|*®;*7 U V 

A(1.61g, 11.6■■ol)*ait^M•el5^■li«#Ufc•oV^'«xJ:^fls^f■M2.4■l, 
15.8mmol) gilt 15 mm&W bfco Kjamc*(60mlk 5Htttt(SBl) 

£*n*> js<b^5 L i/>.(2oomix2)*cttajbfco #*8/i&fiS*n:£Jt*-ci*&> 

25 h^77^-t<tbfc, (3:1 v/v) «C» 

fflbTff&nfcSWfc0#M**ffiT«»***K:«fco-C % it^m 124(1. 43g, 
5.99mmol) *&&&mt LTih&VB 122 7>£i&# 56.8%tf#fc 0 
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i5ig 

ffi 19 ffi * (420mg, 6.4mmol)£ THF(6ml) s 1,2- ^ r D x * > (0.026ml, 
0.30mmolK > ^ MO. 76ml, 6.1mmol):fc J: XF->7 D D h »J ^ 5=- ;p ^ > 

(0.026ml, 0.20mmol)«:in^.> 30 ^KAn^iiSS Ufco dO&ffc^ H4X;g-ef#fc 
5 124(580mg, 2.44mmol)0 THF (19ml) ®mztaS. s £ £ MJ7z^ 

**:7<f >(64mg, 0.24mmol)* < tVgfK/^^'>A(27mg, 0.12mmol)£;bD*T\ 
#3 60°CT- 15 ^Wflmufc. MfcTJfriPU h U £A*»J* 

(80ml )£;!jQ;i, S^Kx^;K50ml)T?JftttJUfe. ft«Mi £l&ffi&E*-e$jfc8K Sfc® 

10 m7A^D? t>^77 -f-{3ttUfc. ^'frlJ'V-fffcai^A' (l:2v/v)t?^ 
ffl UT^fctlfcg &}®<DfrW*$>E.T&ffitzm&£-3X^ <b£tl 112(529mg, 
1.98mmol) fcftfe&tttli: UTiR$ 81%-C*#fc„ 
% 6 II 

S5 5 IgT-fffeflj-S-tJ 112(3. 995g, 14.95mmol)fc If 'J *J >iSg**g(17.28g, 
15 Hg.SmmoD^irai, 180°C U *<D&& 30frmm&btzo 

*-ctt*fc»aiu i4fif|j9t§L&. * (i20mi)Sin^.> mib*?u> 

(120ml x2)t?ttaufco W*SSJ1 *ttft*tt*-C8!s*IK h U * 

iETfit5*(:J;ot N <b£& 113(3. 778g, 14.92mmol) £&&*Stttli:L 
TJR$ 99.8%T?ff feo 
20 M7lg 

Si 6 X@t?ff fe-fb^-tl 113(22. 96g, 90.65mmol)©j!S<b* f- 1/ >(500ml) 
SlT^'f V 7"d tf;i/T $ > (12.7ml, 90.62mmol) £$T&x H-/n€Cli<K 
^5 H(16.13g, 9O.62nmol)0&fcp<?-l/>(lOOOinl)&$£$iT U gfi-C 1 

$#i/fco zosj&fc* 2N^^(iooomi)(c:ia^ ^Tflrtti 

25 Lfco f-/Hl500«l)T3»ffU *&(500mlx2)& x flURv**^ 

7-D If ;i/ x - 180ml )-C|fiK^1- «fc o T\ fb£t> 125(12. 80g, 
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38.53mmol) £$MS*£J1 £ L-TJR* 42.5%tf#fco 

DS 7Xg-e»fcfc£4ll 125 0fi£il (579mg, m 1.8mmol)cD DMF (3.5ml) 
izmWtii V £A(276mg, 2.0mmol)£;&a;U Sit 15 #Hgil# bfco «fc 5 

5 (0.82ml, 5. 4nunol) *»TU 1.5 B*JB«*|s bfc. «fc 5 

ft* (0.41ml, 2.7mmol) ft»TU M"C 1 BSPiS&# bfco £Jfc}fefc7j<(15mlK 
2N^K(3ml)^Jn^> ^^^^;i/(40+20ml)7?»tlibfc o 

'JAW5A^D7 h^7 7^-l:#l,fe, ^*y->-mWtx.?)l (5:2 v/v) 

o.siuoi) *&&mmt bzi&mffi 17%-riffco 

IB 9ig 

24ml £ 1.59Mn-:7^;yy A©n-^*-y->3§ifc(13.0ml, 20.7mmol) 
*»TU -78'C^^SJ^x 2-^D*f7»;-^ (ft^l 128) (1.70ml, 18.9mmol) 

15 ox-x;K6mi) mmzmTLtco -wazx 20 &mmw&. m<h\-v n-?? 

(5.20ml, 19.2mmol)0x-^M6ml)fc®£*&Tbfco imMM#&s 0°C£ 
t#SU ^10%^^7j<^^ h y *A7j<i§fc (24ml )£ an* fee 7k^7>e.x 

-7 i ;K24mi)-eM»aibs :n-y;wi*ato#tifc«*b u *A*tt*u mm 

£iDMMffT(50°C, 4mmHg)®*-r5^{3 J: D> HfeiS#^(7.15g)£f§fco 3© 
20 fflHfi«Jtt4fil(1.65g)S^E^®(170'C, 0.4nmHg)-r*£fc<fc ^ ft&«129«*ff 
ft«ltt«(1.28g)i: Ltffe. 
IB 10 Xg 

SB 8 Xg-efffeib^ft 126(100mg, 0.29imol)*S <t V % 9 XgTfffefli^tt 
129(162mg, 0.43wiol)<D THF(5»l)*«fc % MTrh7 + ^ (|^ij7x^^ 
25 7>f y) )\?¥t?k (0) (17mg, 0.015mmol) fciDxtimU ifo llO^CT 39 US 
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/I/ (3:1 v/v) T^tBl/T#6tvfc@ $}%!}<DfiW%M l E.TWLWi 
t§«t<tot> fcfc* 127(84ng, 0.24mmol) ***fc«HK»i: LTtt* 83%-C 

ft 11 xg 

IB 10 XSTJf»fcrtj£* 127(84mg, 0.24raol) K y > jjggitg (1. 14g, 
9.87mmol)*iD^. % 18(TC*-CJPjIU *<0*S lOaHftttUfe. SS* 

StSSCiot, ft&l!rft(73ig)ft*fe. 3 fiiSgffi (63bi & ) * if ^^1/ 

fr&?l»S*»«1-**fc:J: iK -fb^4& 1-140 £$gfiigil(39mg)t UTff fc„ 
H£ : 247 - 248 *C m&m®m : Mx** 
7C^^«f : CjsHjjFNgOS ilLX 

ftlltt (X) : C, 67.84; H, 3.90; F, 5.65; N, 8.33; S, 9.53. 

a*ftt (%) : C, 67.77; H, 3.88; F, 5.78; N, 8.15; S, 9.45. 

NMR (DMS0-d 6 ) 6: 4.21 (2H, s), 7.13-7.19 (2H, m), 7.36-7.41 (2H, ■), 7.43 

(1H, d, J=9.0 Hz), 7.83 (1H, d, J=3.0 Hz), 7.99 (1H, d, J=9.0 Hz), 8.16 (1H, 

d, J=1.8 Hz), 8.36 (1H, d, J=9.0 Hz), 8.85 (1H, d, J=1.8 Hz). 

mutm 42 

ft$tt 1-141 



189 




m i ig 



mmm *Q<D%5j:mnfte>i\ittt>&y>m%mit^mttLm 41 ©n 7 nit $ 
5 m 2 ig 

m 1 Xgt?ff fc-fb^^J 125(4. 81g, 14.5mmol)CD DMF (30ml) mfolZBiM* U £ 
M2.20g, 15.9nmol)&Jo^.s^?a-C 30 Ufco o ^ t? N ^bx^;K2.2ml, 

29.5mmol) £2)IJ;i, #*C#J 60 o C£t#i&U 20 Lfco gfil; 

-ceft*£#3JU SJi&$t£;!k(150ml)£;!in;t, (200ml )Tr Hi ffl Lfco * 

10 (150ml x4)-ei£i§K Bit® x'^i^Atfg^U MEETS** <fc ^tf £> 

x?-;i,-jgfl5* ^> (5:1:3 v/v)T*}§tti IT f# e> tlfc g ft $J©# HI SHEETS 
gg-f iot, H&iStt^(5.06g)&^;fco CiX$BI> i/'J*m7A^ 

D?h^7^-t#Lfe, ^*-tf->-imx^;i/(3:i v/v)T-Sffiu-r^e,tifc 
15 Bto<®KDfrWZm&TmMt2>miz <fc^T\ <b£% 130(4. 97g, 13.8mmol) 

feiSSi: bTJR^ 95.3%T-|f fc 0 
* |3lg 

x.— 160ml £ 1.8M 7 i ij ^ £ AOi-r*-i/ £ o ^3rt>- >(7:3 v/v) 
&$(12.4ml, 22.3mmol)£iSTU -IS'CiZftm'&.te&Va 130(4. OOg, ll.lmmol) 
20 ©x-x;i/ (60ml) M$3Wi>lttlTlfc. -78°C£T 30#Rgjt#g N 
5thHV7n^ (6.4ml, 27.7mmol) *»TU i«C OtSt^lfc. 
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COSJSS** 2N^^(100mI){3iD^. > gut 1 HSBSilflf bfc„ W?m^* 

;K30ii)*«tof*(i5ii)-c*^b, munmT-c&mtzztt*. «k <b^^ 

131(1. 97g, 5.45mmol) « n&ftOk t btlR* 49.1%f^feo 
|4Xg 

5 S!3XfI-ef# fc-fb^-^j 131(200mg, 0.55mmol )£ J; tf U $ ^>(147mg, 

0.92mmol)CD^^ h^i/x^>-i^y-;K3:2 v/v)®$(15ml)fc\ 1ST, 2M 
fcmi- Y U ">A7jC}g^ (0.34 ml, 0.68miol) IS&Vt Y?*7> ( h y?^=-)\,-fc 
*y 4 y) rtvWL (0) (71mg, 0.06mmol) fcipjU 18 I^MiP^jgm tfco 1 
MSTfftJPU 2-yn^e t'J $^>(147mg, 0.92mmol)£iI;&II bt> e> 10 B£ 

ftfcSSitSi' U A* av Y977 4-\ztthtzo ^*^fV-S^ix?• 

;V (l:3v/v) ■C»fflbTff6tifeB««0«'H*J«flET«»t*3|HcJ:o-CN fls 
6tt 132(106mg, 0.29mmol) S^fiittfcfcltWSSXtUfc. 
15 ft 5 H 

Ml 4 Xg-effjMb^tl 132(106mg, 0.29nmol) fc If »J i> > &&Jg (680mg, 
5.9uol)«ft|jU 180«C*T!#»U 5#|Sit#bfco MS* 

•cm®s M7kmm± y u wtei iETSit5ici?t> <b^4& i- 
20 ooz(90ng, o.27«ioi)ftitfieafcbT**g2%i?»fe. ztiz&m*?)\<fr<Dn 

!k its® i-ui $ne^s(49ing)i:bT^fco 

Kj& : 192 - 193 'C : »»x?-;i, 

7C^^-*f : C 20 H 14 FN 3 0 t bT 

(%) : C, 72.50; H, 4.26; F, 5.73; N, 12.68. 
25 (%) : C, 72.08; H, 4.21; F, 5.40; N, 12.40. 

NMR (DMSO-dj) 6 : 4.19 (2H, s), 7.13-7.19 (2H, m), 7.36-7.40 (2H, m), 7.41 
(1H, d, J=9.0 Hz), 7.56(1H, t, J=5.1 Hz), 8.10 (1H, d, J=2.1 Hz), 8.50 (1H, 
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d, J=9.0 Hz), 8.84 <1H, d, J=2.1 Hz), 9.05 (2H, d, J=5.1 Hz), 14.41 (1H, s). 

mmm 43 



4b£ft 1-142 




H SEM SEM 



134 135 136 

m 1 ig 

■i (4b&® 134) (6.80g, 99.9mmol) © THF(lOOml) ItCSST> 

»,N-y-fV7Di;;i/xf;i/7 5> (15. 5g, 120mmol) SSP^> $ £ fcfc-fb 2-( h U 
^;i'J"J^)-xh*i'^^ (18.3g, llOmmol) 1.5l$iajg#& N 18 

Waifc. *(200il)SJn^. N x-x;K100mlx3)-rttiBUfco ftM&filP 

3|§£/iB#j£> MEjSSI© ( 124-126 5mniHg)-r «fc ?J > <fb£«3 135(12. 4g, 

62 . 5mmol ) $ ftSfeifitt^l i: L X JR$ 62. 6% 7? tz „ 

ft 1 xmx-ntzfc-S® 135(2. 00g, lO.lmmol)© TMF (50ml) ®m* Q'C\Z#& 
1.59Mn-^^;i/U9 L 'i;A0n-'s^-b->^^(7.ODil, ll.lmmol)£»gjT U £i& 
T? 1.5B*IHm#bfcoi?V0'CK#ipgU<kdfil(3.07g, 12.1mmol)© THF(25ml) « 
tt*»TU 30 #Hli#bfc, i<DEJ»ffit**^Ufe 0.1N^3J-«EI6± 

h U *A*ft*(150nl)Kl0jU »»xf-^(100ilx2)-C«lffltfc o t$l£N^ 
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jf»Rth»;!7A*i*, mmw*i">2*-z%,m > 

UttUfco A^f>-S®xf;K3:l v/v)T-&ffiL-t^S>tifc@lJ<J$I©#!II£$8 
ffiTS®-r^»Jc:J;^T> ft^t 136 (1.21g, 3.73mmol) *m#&®tt® £ UT 
5 JK*37.0%-C»fc. 
H 3lg 

42 ©MI 3iatHfcft6«l 131 (250mg, 0.69mmol)* «t 2 X^t?f§ 
fcft^tf 136(247mg, 0.76mmol)© y ^ h *$/x? >-x* y -;K3:2 v/v)?§?& 
(20ml)C, SSTn 2M1K1I*-H;*A*»* (1.04 ml, 2.08mmol) £J;tf^h:7 
10 (h'j7xrMX70) n=>V*jk (0) (80mg, 0.07mmol) £iP;L, 12 

l$HA]|k8ttU&. M*-C*iJIU 12 l$|B|#|KUfc. 136(247mg, 
0.76mmol) , 2M 8tWt± h >J (1.04 ml, 2.08mmol) ^iVf h 

(Mj7irjrt7^>)^^^A (0) (80mg, 0.07mmol) ZmtULT, $ 
12I^Minmji«EUfeo il^t^fb, 12I^W#|lbfeo RJ&*fc*4in** 

is Mif^-cidJifc. #$«*i&*DA&*-cifei§K *i7{r*s/')ATe)i, 

fcttbfco ^>-»tx^ (1:1 v/v) "r*fflU-C»6ii&BW»©»H* 
«ET«l§f 5*C<t^-Cs fb&$J 133(104mg, 0.22mmol) feifittftlltLt 

20 §4Ig 

^3XST#fe{b^tl 133(103mg, 0.21mmol)©^b^ f- V >(5ml)&$£ -20'C 
CHUUt^ 1.0M=JMbK5*©ttfc**-l/>«rtt<0.64il, 0.64mol)*»TU 

l/>«^(0.64ml, 0.64mmol)*iiJni / > SiBSt?ftb> *© * * 30 t 
25 feo 3©Rl6***«>Ufc 0.2N 8UK(20il)ejfl*.. 

(pH=7)bfc&> gfiif^iffl Ufco *MJ|&*«J:tFttftfttt*-CftaK & 
zkBfc®^ b 'J AT^JSn $ET@5feta^C<fcoTf#e>tlfcilI£fi&fe£p&x 
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ife* : 213 - 215 -C mm® : M*** 
56***r : C 19 H 14 FN,0i:b-C 
5 tt*« W : C. 71.46; B, 4.42; F, 5.95; N, 13.16. 
*«« (%) : C. 69.85; H, 4.27; F. 5.49; I. 12.63. 

. (O 01.)d:4.1.C*.>.«^««^ T - l "-" ( * rt,T -"* 
.). 7.35(1H, d, J=8.7 Hz), 7.87 (IB. d. J=2.4 Hz), 8.33 (1H. d. 

8.69 (1H, d, J=2.4 Hz). 



10 



H1K0J 44 
lbHr% 1-143 



13.3 U^p ^ 1Xg IIO- 



0Et 131 





, mm « 3 xg^«*i •.«-.»«>*»'-*<«•» 

,, t . SS T, 30%****** (0.24.!. M»l> **>**30» 

„ i2 s» ' ***** Y »»**«<"•»** 

*2IS 

194 
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# 
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m l JL®-cmtz<bG<to 137(63mg, 0.21mol)®*fli**-l'>(6»l)*** 0*CC 
#ip^ ^<bT;i/^-^A(283ig, 2.lM0l)*SJ:tf i.0Hx*>*;r-*©aHb* 
*-l/>«M*(0.32nl, 0.32wol)fc*TU IS$t#Slv *©££ 1 l$|g|&# 
bfco R**fc*»b&0.2H**(10il)ftlBA, ttftx^TfttWUfc. *«* 

I-143(36mg, 0.13mmol)^e^^i:t-CJR^ 63%-C»fc. :KSRSxf 

rtiS® 1-143 *efitt«(7«g)i:UT»fc. 

: 184 - 185 'C : Kt 1 ^^ 

MB (CDC1.) <5: 4.12 (2H, s), 6.98-7.04 (2H, ■), 7.15-7.20 (2H, ■), 7.26(1H, 
d, J=8.7 Hz), 7.31 (1H, d, J= J=8.7 Hz), 7.88 (1H, d, J=1.8 Hz), 8.61 (1H, 
d, J=1.8 



mmm 45 

<b£«J 1-144 



Br W ^ ^F 

0Et 130 OH OEt 138 




x-x;W20«l fc 1.8H7xz;VUf^0x-7^>i'DA^V(7:3 v/v) 
mm (0.93 ml, 1.7M01) «»TU -78«CC*9^ 42 ©Sg 2 Xit 

^fcft^tl 130 (300mg, 0.83imol)©x-x^ (10nl) «f»* 30 ^B*»T»T 
20 Ufc, -78'CfcT 1 mmm&&, 7* b 7/1/5*11 F (0.3ml, 4.2mBol) 
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7A^Yf^77^-C#lfe. ^^^y-|^^x^;i/ (3:lv/v)-CfciiiUT# 
etlfeg^W^iii^^ffiT^^ 5 *^^ 0 ^^ 138(114mg, 0.33mmol) 

Jl<fl3*?-l/> 4ml CsT^tf^n 'J F (0.10ml, l.lniol) -78°Cfcl# 
aJ^s 5Mf-/l/;i/l>**f MO.Mil, 2.3Biol)©*fl3^f-l/>(2il)*»* 5# 
IfrtftiTU l6APWDtUft.^V^-78«CC-C,»lX»-e#fcflS^«! 138 
10 (114mg,O.33mmol)0J§tt*5^> (4ml) ttttt 10 ^Blfrtf t*T U 30 #1181 
#bfc. £ f)^-78°CCt> h'JiW?> (0.63ml, 4.5mmol)£ 2 ^-UBi^tf 

tiiTu is amamufc. o-cs-caau i&»&m*£in*> wstx 

15 ttbfco ^^>-Blxf;v (4:l?/y)-e*ttlUT»6nfcBW*©»H**ffi 
T»S8-f S ^ft^ 139(65mg, 0.l9Mol)**Rfiiim*1fe btJR* 57% 

fg 2X@-Cf#fcft£t/ 139(65mg, 0.19mmol)C fcT U 5> >*«*(550«g, 4.8mmol) 

20 £fin;U i80-C£-e#mu * io#i«ii#b;fco M£Tf&*c 

kHftltk, HffiT«*t**fc:JioTx <h£*B 1-144 (54mg, 0.18aiol)**»fi 
ttftfcbTiR* 91%ffffco CH«xf^68WtaU!), 
<&m 1-144 <&^*ife^l(17mg)fc bT^fco 
25 iH^ : 87 - 88 °C HJgfiM : 

NME (CDC1,) 6: 1.23 (3H, d, J=7.5 Hz), 3.15 (2H, d, J=7.5 Hz), 4.16 (2H, 
s), 7.00-7.05 (2H, ■), 7.16-7.21 (2H, ■), 7.18 (1H, d, J=9.0 Hz), 7.77 (1H, 
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d, J=2.1 Hz), 7.79 (1H, d, J=9.0 Hz), 8.85 (1H, d, J=2.1 Hz), 13.65 (1H, s). 



MM 46 
fb^fe 1-145 



5 




m US 



&mm 40 <D&mmizmbxGmLtc{b'&ga 114(4.1 g, 10.0 mmon © dmf 

(30ml) *ttCfttt*y *A (1.66 g, 12.0mniol) 3&{k**» (2.2g, 

15.0mmol) *Jn*. 50°C"C 45 #fiH8# bfc„ RjfcttfczkSiOit ottf ffi 

•CS6*R> SISKCtSSetfe, **E*«ffiT«*U fls^tt 140 <D)S4fi£fej (2.1 

g, 4.94uol) Zmm&m&tLX 49A%<D&m-X:ntco 

I2lg 

x— ^fl/ 80ml \Z 1.8M 7x— ;V»Jf-»>AeDx— d's** >(7:3 v/v) 
15 »*(4.7nl, 8.4mmol)£ffiTU-78^fc#»&,£lXilT;f#fcfti£fcl40(1.8g, 
4.2mmol)(Di-7 i ;i/ (100ml) 30 &IHfrttTirF bfc„ -78XJ£-£ 30 #B 

C0 2 #;*£ 60#|S,Ibfco 0°C£T!#SU ig®7j<i§i&£T**t]bfc^ 

20 * V7DK;i/i-f;K:t^tS»l:J; D^tl 141(760ng, 1.95mmol)£ Sfi 
tiSkt bT 46.4%©JR^f#fco 
I3Ig 
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£ft«40©»9lg©£fi8$£fclplj-cfli£» 142(720mg, 1.72mmol)0$Sifejfig 
m* 90.6%©JR*"C#fc. 

fls^« 142(100mg, O.24mmol)0TH* rx r U;i/(5ml)&$fcg^T3£fb^ h 
U <i?A(217mg, 2.0mmol);Rtf r U * f-JVis V )Vp D >J H (300mg,2.0mmol)£ ita^., 

5^K^#Lfe 0 90 fi-mtommmbtzo sfi*-e^»a. ***fti*.iMi 

^Jg<(b£$ I-145(70mg, 0A73mol)%$in&1&&k 72.2X~ef# 

®^ : 108-110 °C : x*y-;w 
76&#*f : C l9 H, 5 BrFN0 3 i; t X 

tmflt (50 : C, 56.45; H, 3.74; Br, 19.77; F, 4.70; N, 3.47. 

fttifM {%) : C, 56.31; H, 3.61; Br, 19.36; F, 4.50; N, 3.44. 

NMR (CDC1 3 ) <5: 1.48 (3H, t, J=7.2 Hz), 4.22 (2H, s), 4.50 (2H, q, J=7.2Hz), 

7.00-7.08 (2H, a), 7.15-7.24 (2H, m), 8.17 (1H, s), 8.22 (1H, brs), 8.86 (1H, 

brs),11.96(lH, brs). 



mmm 47 

fti&tt 1-146, 1-147 




m in 



198 



WO 02/070486 PCT/JP02/01778 

mMM 46 <D-£mmzmbZ<&f&Ltz'(h-&® 142(500mg, 1.2 mi) Qi?**-y-l/ 
(6ml) SlCi'TXbi (430mg, 4.8mmol) x l,l*-hf * ¥ 7 7 

^ y 7xD-fe> (107mg, 0.19miol) > h 'J^^^V^')7>7-fe h>$>;i7^«7 
A (0)(44.4mg, 0.048mmol)> x h 7 x )V 7 > ^ $ £ A >> 7 f 4 H (187mg, 
1.2mmol)£;&n;^ 2^fHiD|?ftSmUfe e J6Cl,l'-t;^^7ir;i/*^7^7 
x n -fe > ( 107mg, 0.19mmol) ^ h U * * > y ^ > 7 * h > i>A 7 P t? A 
(0)(44.4mg, 0.048mmol)^iiiDUT 45^HiD^3§^bfco MS'CttJfrU 
x^;M50ml)&in*fco ^jS^fc-fev-Y MSil U &WL*&mtilWl&m-}- bV<7 

*^EE®*ufc^s&^>y*y;i/*7 a^d v h^77^-tftufco ^*-y->- 

tftt(3:l v/v) T*ffiLT»&ftfcgtttt0#Hfc*J£T*»*-«*fcJ:o-^ 
<b^t> 143 (410mg, l.lmmol) StKHfilSak bTJR* 90.3%T!#fc. 
I2lg 

MS 1 Xg-e^fc<b£4£F 143(124mg, 0.33mmol) ©7%b-h'j;V (10ml) mW. 
ft*iK0i46<DJ6 4Xgfc*bTEJ&U ^M-fb^rtl I-146(45mg, 0.13mmol)©#J 
39.4%®JR^-C-^feo 
: 145 - 147 °C Wig®®® : ^V/D^x-f;!' 
7C^^«f : C 20 H 15 FN 2 0 3 (H 2 0) 0 . 2 i: bX 
$tnm (%) : C, 68.57; H, 4.32; F, 5.42; N, 8.00. 
##f<t (%) : C, 67.83; H, 4.18; F, 5.27; N, 7.85. 

NMR (CDCI3) d : 1.50 (3H, t, J=7.2 Hz), 4.23 (2H, s), 4.53 (2H, q, J=7.2Hz), 
7.00-7.10 (2H, ■), 7.15-7.24 (2H, m), 8.21 (1H, a), 8.38 (1H, s), 8.94 (1H, 
brs), 12.50UH, m). 
|3lg 

m 1 Xgx-f#fcflj£$J 143(125mg, 0.33mmol) ®x*y-;|/ (10ml) ffimfeW. 
iZfrftT l.OM^- h y -7 Ax h**> K(400ul,0.4mmol)S Vtco 
50<C*-C#Mau 30#Hfln&EJ&bfco ®m*m&%£tZ>m£ X-oX'&bhtz 
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tiotft^t 144(75mg, 0.22nol)<D&|gB« 67.6X®M-C»fe. 

5 Sg 3l8Tfffefli6* 144(65mg, 0.19mmol) <D7* h-hV* (8ml) 

HJfi^l 46 00 4XSt!ptTSJ®l/ % mmih^m I-147(38ig, 0.12mmol)cD$ff 

ffiufc : 231 - 234 °C f?*§ilfc& : x-^ ^ -;U 
7C?H#*f : C 18 H u FN,0 s (H 2 0) 0 .s i: 
10 tffftf (X) : C, 65.26; H, 3.65; F, 5.73; N, 8.46. 
#*f« (X) : C, 65.37; H, 3.36; F, 5.65; N, 8.38. 

HMB (DMS0-d„) 6 : 4.22 (2H, s), 7.10-7.20 (2H, m), 7.32-7.40 (2H, m), 
7.98-8.02 (1H, bo), 8. 19 (1H, s),8.68-8.72(lB, m). 

is nmm 48 



ibS® I-148> I-149x 1-150 




mi 
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H««46(0^difetlpU"r^rilbfeft^* 142(837.0mg g, 2.0 mfflol) % gfgfc 
y^^^A(22.5mg, O.linniol)^ h U h U 7 w >(61.0mg, 0.2uolX MJ 

if;P7 ^ >(808.0mg, S.OmoimVTi/ U;bR^f-^(448.0ig, 5.2mmol)£lt 
SU 110°Ct 16l$IB;!lD»&EJfcLfc. gSSttfiPU #K*?-;M30inl)£iO;t> 

5 3o#n&#bfco h-cSHSu i?«s»bfc. *r«m 

*W7A^D? h^77^-t#lfe. ^*tf>-»«(3:l v/v) tSffllT 
m h tl1i g ft«!<D?>B£$HTiI«®-r «fc 5ts fc^fc 145(582mg, 

1.38mmol) ^^^feig^i: UT JR^ 68.8%^|#fco 
10 MS 2 X@ 

SS lxe-C»fefl3^4h 145(100mg, 0.24miol)eD*fl3^^l/ >(5il)jg*t*»Ts 
1.0M=^b«dllt©&'fb^l'>i§$(0.28ial, 0.28mol)*»TU O'C 

u z<d%& is Miiiufe. set i.oh =jMbK$*©«fls*f-i/>** 
(o.ioii, o.iomoDsaiiou M£t#mu *©** aoawambfe. «io 

15 Kfc«ft**U&0.2HtSR(20il)fcfti*., KK^CjR^* f U * AT? 4"W(pH=7) bfc 

^fr&SISStf»*-**fcJ:»K I-148(30«g, 0.073mmol 

ISfifcbTJR* 30.6%T?^fco 
20 ®& : 102 - 105 °C : -fyrn^i-f^ 

7C|g7>«f : C 23 H 20 FN0 6 (H 2 0) 0 . 6 i: bt 
ff-JMI (X) : C, 65.74; H, 5.09; F, 4.52; N, 3.33. 
#flrfi6 (%) : C, 65.46; H, 4.73; F, 4.32; N, 3.33. 

HMR (CDClj) 6 : 1.50 (3H, t, J=7.5 Hz), 3.86 (3H, s), 4.21 (2H, s), 4.52 (2H, 
25 q, J=7.5Hz), 6.51(1H, d, J=15.6Hz), 6.98-7.16 (2H, m), 7.14-7.22 (2H, n), 
8.20-8.30 (3H, m), 8.89 (1H, brs), 12.26(1H, m). 
I3lg 
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m 1 XgT^fe-fb^tl 145(lllmg, 0.26imol)cD^^-^i7->(5ml)^®lc: IN Mm. 

5 #y -;HMK**Ml:10 v/v) T-^Hi Utjl g«Jt>®#ii£^ffiT$l&g 
•rS*tJ;o-C^ <b£% 146(40mg, O.lmmol) LTM 38.5%? 

^3Xg^^fefb^^l46(35nig, O.O85miuol)0j!Hb* f- V >(5ml)i8&&flS60iJ 

io 48®gi 2xn£igt-tEj&u mbfttcm&m®** *j -)v-m<h^^v>^ 

bWmmmMtZ&lZZ D % mmih^m I-149(15mg, 0.038mmol )£$£!£ US Hi; 
UTltSl$44.6%-C^feo 

Mti : 248 - 250 'C nmmteM : J -)\,-&fc*1-l>y 
7C§t##T : C 2t H, 8 FN 2 0 5 (HiO) 0 . 8 £ 
15 fftfttt (55) : C, 65.34; H, 4.74; F, 4.70; N, 3.46. 
#*ffit (SO : C, 65.38; H, 4.48; F, 4.69; N, 3.53. 

NMR (DMS0-d 6 ) 6 : 1.38 (3H, t, J=7.2 Hz), 4.27 (2H, s), 4.41 (2H, q, J=7.2Hz), 
6.52(1H, d, J=15.6Hz), 7.08-7.20 (2H, m), 7.34-7.48 (2H, m), 8.18-8.28 (2H, 
m), 8.58-8.64 (1H, m), 8.90(1H, brs), 12.5K1H, m). 
20 H 5 Ig 

SB 1 JLm-zmz<b&<®} 145(108mg, 0.26mol)©x*y-M5ml)Mfc;!kttT 
m*.Mfc1- h V *A*|ft(1.12il, 1.12uol 15^ftglfc. 

WtTk&miZnl, 3iB0l)-CttttfcUfcSt»Kx^;i/-c»fBUfe. ftffl*-C 
25 m®j- h V t> A-CE&Us M£®5fef «fc oTH56» 147(94.5mg, 

O.25mmol)0^M6iiSffl* 99.1X«DttJfs-C»fc. 
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I5xg-e#feft^» 147(94. 5ag, 0.25mniol)©&-(b^ 1/ >(5ral)&?&£iyg 
l&ti : 226 - 228 °C #iigfli§& : J -)V 

NMB (DMSO-d e ) 6 : 4.33 (2H, s), 6.45(1H, d, J=15.3Hz), 7.04-7.22 (2H, m), 
7.30-7.50 (2H, m), 8.10-8.44 (2H, ■), 8.50-9.10 (2H, m), 12.40(1H, brs). 



nmm 49 

fli^ft I-15U 1-152 




iixg 



48®Sg lXgfcif&i;T£$L;fcfc£-tl 145(100mg, 0.24uol)<Z>Mx?- 

ftg-C 5 RMfttto 5X^5^«>AK3R(10mg, 10&r)S$tinU £*>fc5l$f§Jl 

*7i?DY^77^-l:#ife, ^^r-y->-^^3i^;K2:l v/v) -eigfcBU 
T*#£> ixfc Sft«<Z>£-B«ttETB&-f <fc ot, 148(62mg, 

O.lSuol) S2fsm^ieffii:bTiR^62.5%-e^fco 

ffi 1 Xgffffcfb^tl 148(85mg, 0.2imol)©fi^b^^l/>(5il)»*%H*« 
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48 0H 2X&fci|SftEJ&U »6 nfcfiM«l*-f V7-D K^x-y^frfes 
^^*l®!t5*{lct ^MYb^% I-151(42mg, 0A0wiol)*mm&mm £ UTJR 
*5K0%T?»fc. 

H/Al : 72 - 75 •C : ^V^nt;n-^ 

5 7uf5i##r : C Z 3H 22 FN 2 0 5 (H 2 0)o.7 i: 

RUMk (X) : C, 65.15; H, 5.56; F, 4.48; N, 3.30. 
fttifm (%) : C, 65.11; H, 5.06; F, 4.23; N, 3.31. 

NMR (CDC1 3 ) 6: 1.47 (3H, t, J=7.2Hz), 2.66(2H, t, J=7.8Hz), 3.24(2H, t, 
J=7.8Hz), 3.68 (3H, s), 4.21 (2H, s), 4.49 (2H, q, J=7.2Hz), 6.98-7.10 (2H, 
10 m), 7.14-7.22 (2H, m), 7.75 (1H, s), 8.08 (1H, s), 8.93 (1H, brs), 11.86(1H, 
brs). 
m 3lg 

m 1 X^T-ff feft^-t) 148(68mg, 0.16mmol)© S> (5. Oal )®Wi%mM0il 

15 £S«f«1-a*fc J; t) x 149(35mg, 0.085naol)&&2tSI£A£ 

53.2%ff§fco 

16 3X@-C^fc<b-&% 149(35mg, 0.085 mmol)cDlHb^ P > (5ml)}gffc£fli(S 

«48<z>» 2xgci|!i:TR*6Us ft e> ftfcft£M£ x* y >f v7d^ 

20 x-x;i/^^W^^S»M-rS*{C,t D % mmih^m I-152(24mg, 0.06miaol 
filSfili:U-CJR»71.1X-e»fc. 

Mj& : 214-216 °C ffttMtt : x^;-;b-^V7Dtjl/x-r^ 
75^^- *f : C 22 H 20 FNOb(H 2 0) 0 . 2 t LX 
tinm (%) : C, 65.89; H, 5.13; F, 4.74; N, 3.49. 
25 d-tfe (X) : C, 65.72; H, 4.90; F, 4.63; N, 3.46. 

NMR (DMS0-d 6 ) 6: 1.37 (3H, t, J=6.9Hz), 2.58(2H, t, J=7.5Hz), 3.17(2H, t, 
J=7.5Hz), 4.24 (2H, s), 4.39 (2H, q, J=7.2Hz), 7.10-7.20 (2H, m), 7.36-7.44 
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(2H, m), 7.68 (1H, s), 8.35-8.41 (1H, m), 8.82-8.88 (1H, s), 11.14(1H, s), 
12.21(lH,s). 

mmm so 

5 itS® 1-153, 1-154 




1-154 

m us 

mmm 24 ®m 1 xm^mtx-^^btz^m 59 zmmm is 0m 5iiti 

i;T£/fc£-g\ -fb^rt) 150(2. 5g, 8.9mmol)0a6^S*iR^44.5J6T?^feo 
10 H 2 It 

S§ ixg-e*#fcft£tl 150(2. 5g, S.9mol)*mmm4Q(Dn 9XgcmCTMJ!6 
<fb£-^ 151(667mg, 2.1mmol)£D^M6l^^§JK^ 24.1%-ef#fco 
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m 2 is"c»&ft6» 151 zmmm is ©$g 2 xgtiptTRjs**, 

152(345mg, 0.89mmol)©$£f fijgil£JK3s 42.2%-efffc „ 

Mft&3K(210ag, 3.2mmol){; THF(3.0mlK 1,2- V 7 U * x. * > (0. 012ml, 
0.15niolK ^ib^> ^;K210mg, 3.23mmol):fe <fctf * a a b y ^ ;p 5/5 > 
(0.0125ml, O.lOmoDSJll** 30 #HMiI«E Lfc„ C 3 XS"C»fc 

152(345iog, 0.89miool)© THFdO.OmD^ffi^iOXv Mj7izji/ 
*^7^>(26.0mg, 0.1mmol)43<tVif^^7^>i7A(11.0iDg, 0.05mmol)&ADx.T^ 

» 60-ct: 10 fi-mmftistzo ss$f^u i%ft»**^- b yi>A*»tt 

(40ml )£ in*, IMKx^;K50il)T«»iiHbfe o ^tt**«S«lA«*^^««J» 
v^*2/*AT;«g»U *«t*«£ET»*1"**t J;oT»6nfca«S*S/y* 
y;i/ii7A^DvF^77^ -£#Ufco ^^i7->-P^i^;i/ (3:1 v/v) 

WUT#6*tfcBtt»©fl>«*|»JET«»1-*»CJ:oT, <b^«& 153(179mg, 

0.4mmol) £St£?it»i^ £ It JR^ 45.0% Tf# fc„ 

I5H 

i4igTfffcft6* 153 «MM 19©*2xac*&TRj&**, 8«<b£ 
» 1-153(40. Omg, 0.092mmol)£$|feiigli£ tTiK^ 23.1X"C#fc. 

: 137 - 139 °C : 4 V 7 a - tt)\, 

7C^S##f : C 2a H 21 F2N0 3 (EtOAe) 0 . 4 £ UT 
tfft« (%) : C, 70.73; fl, 5.20; F, 8.11; N, 2.99. 
##fffl (%) : C, 70.71; H, 4.75; F, 7.87; N, 3.10. 

NME (CDCI3) 6 : 1.46 (3H, t, J=7.2 Hz), 4.06 (2H, s), 4.19 (2H, s), 4.48 (2H, 
q, J=7.2Hz), 6.80-7.08 (8H, m), 7.68-7.74 (2H, m), 8.81-8.84 (1H, ■), 11.90(1H, 
s). 

B4XUiZj:^-Cl§tz1b-&yd 153(400. Omg, 0.92mmol)© ; -;Kl5.0ml)& 

miz 4N Tkmkvrt&dui, 4mmmmt, 40 ^mnammmtrzo mmzmm 
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B*f4*fc«fco-C»**ifcaeiifc, *(10.0«l)»v 2N ffl«*^a[(3ml, 

6imol)ftin^.«»bfe.H»bfeae«||S«»-r*<ICJ:oTfl3^» 154(380ig, 
0.91mmol)£afejjgHfc bTJK^ 98.5XT'f# fc. 

1711 

5 ^6 X«fc iotlfcft^ 154(139mg, O.33mmol)£^|i0!| 18 031 6XK;f 

Mik&fy} 1-154(85. Omg, 0.21jnniol)£ 63.5J50iR^t?fffc 6 
Mift : 207- 209 «C Wt&EkHtm : -fV7DtM-T^ 
TC^^-^f : C 24 H 17 F2N0 3 (H 2 0)o. 2 (EtOAc) 0 . 15 i: bt 
10 tJ-JHI (X) : C, 69.98; H, 4.44; F, 9.00; N, 3.32. 
frffim (%) : C, 69.87; H, 4.08; F, 8.78; N, 3.43. 

NMR (DMS0-d 6 ) 6: 4.16 (2H, s), 4.26 (2H, s), 7.00-7.22 (6H, m), 7.22-7.32 
(2H, ■), 7.74 (1H, s), 8.26-8.32 (1H, m), 8.80-8.84 (1H, m). 

15 mmm 51 
ih^m 1-155 

Et 



mmm 23 (D&mmizmb, its® 1-155 sajatfc. 
fc^m 1-155 

20 : 78 - 80 -c nmmmm ^^DtM-^ 

7C*^*f : C 21 H 20 FN0 3 i; bT 

fH?ffi (X) : C, 71.37; H, 5.70; F, 5.38; H, 3.96. 
#*f« (%) : C, 71.03; H, 5.71; F, 5.63; N, 3.84. 

NMR (CDC1 3 ) 6 : 1.29 (3H, t, J=7.5 Hz), 1.47 (3H, t, J=6.9 Hz), 2.91 (2H, 
25 q, J=6.9Hz), 4.19 (2H, s), 4.48 (2H, q, J=7.5Hz), 6.98-7.06 (2H, m), 




OH 



1-155 
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7.14-7.20 (2H, m), 7.70 (1H, s), 7.98-8.02 (1H, m), 8.84-8.88 (1H, m), 
U.80(1H, s). 

mmm 52 

5 4b£tl 1-156 




163 1-156 

m in 

7*-)l7u £;t>8g(7.4g, tomol) &nmm 40' <DM 2X|IK:$l;T£jfcU 
<b£^ 156(13. 6g, 53.3mmol)^^fi^^i: UTJR^ 88.8%T-f#fc„ 
10 I2II 

% 1 XH^ffcft^ 156(13. Og, 51mmol)£ mi&0)J 40 ©MI 3 Xgfcift UTE 
*^ 157(9. Og, 37.8ttol)fc«*ftf3ffifcUTJK* 74.«-C»fc. 

$ 2Xg-eft&fc£«H57(8.8g, Sluol) fc^S&fll 40 ©|g 4 IlCJjl DTK 
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J&U <b&® 158(6. 2g, 24.9naol)S«mS8SfcLTJRiM0.2%TJ8fc 0 

$ 3l§"C»feft^ 158(1.8ff, 7.2mmol)<£ 40 CDfS 5 IltSptTfi 

JfcU foG® 159(1. 5g, 6.4mmol)^^M6^^fcUTJK^89.0X-Cfffco 

M§ 4 X@7?ff fcto^tl 159(1. 55g, 6.6mmol)£ mfaM 40 ©Sg 6 XfltiptT 
R*U <b£tl 160(1. 95g, 5.0wol)£$Sfii&Ilfc LTlfcifs 75.2ref#fco 

^ h U tfh b K U K(180mg, 4.5nimol)0 THF(90ml)&${cgigTM 5Xig-ef# fc 
160(1. 2g, 3.0araol)£^Il®3;£;!]Q*T 2B#R8Ji#Lfc 0 
#9U 1.59M n-^Uf*A«> n-^*tf>**(2.9il, 4.5mo1)*»TU 
60^HJt#bfeo SJSfe^fc: $?>(509mg, 4.5mm.ol)© THF(5.0ml) 

*«*»TU 30^^88^tfeo -ecD^s 2Nffie0THP^«(lO.Oml, 20mmol)& 

*r$/i &#8sufco tJcji &jg{b*?-v>T?ifiiHu tiut^bttMtMj 

x-^Hzj^TfcfrU Mft 161(720mg, 2.1uol)&JR* 70.2X-C|#fc o 

*6xa^f»fcfli^4Jj 161(680mg, 2.0mmol)©^>Hf >(20nl)»«Kx^-i/>^ 
U3-;K620ig, lO.Ommol), h;n>7^7 * >«(1.9ig, 0.1«iol)*Jnjt % 

s.sfifiainjftjiaufco £JS$ttfc**jn*. % Mihtf-isy-emm b£ 0 W«8Ji£fa 

feo Si*S*t5fCi?-Cft^ 162(430ing, l.luol)®ttfitttt«r* W 

55.7%-Cfffeo 

I8H 

^MJfrAhKU K(51ng, l.Simol)© THP(10il)**fcSflT» 7Xg-e»fe 
fblir^ 162(410mg, l.lnuaol)® THF(10ml)^M*^T Lfco 30 »ffljft#& % h * 
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*s*f-)V*ia\) KdU.Omg, 1.3aunol)£8ST U 40°CKT 60 #fffli&IJf?&M# 

*^'J*y;i/*7A^nvh^77^~fc:#b&. ^*tf>-ttRx*;i, (3:1 
5 v/v) -C»a Iti ^felMCM^iETlitafciot, 
163(260mg, 0.6mmol) ZmStott® t bTJR^ 55.0%-Cfffc, 
^ 9 Ig 

3i— 5r;i/ 15ml C 1.8M 7iz;i/ijf H(5x-7;i/-j/^D^^t>(7:3 v/v) 
8tt (0.67ml, 0.6mmol) ^ITU 163 (250mg, 0.6mmol) 

10 «x-r;|, (5ml) *«* 30^«4»^TilT Ufe, -78«CfcT 30#IB!K#f*s C0 2 

^A7jc^^(io.omi)$iD^. N »Ri^;uT?aau Miceft^ttm^ h u •> 

15 156(35mg, O.llmmol) ZM&&m t UTJR^ 19.0XT«fc fc« 
Sfi^ : 247 - 249 °C Hgffl&tt : x.* J-)V 

NMR (DMS0-d 8 ) (5:4.36 (2H, s), 7.20-7.40 (5H, ■), 8.59 (1H, s), 8.95 (1H, 
brs), 9.78-10.10 (2H, m). 

20 mum 53 
foG® 1-157 



210 




% 1 ig 

mmm 52 <d% 5 ^m^m^rz^rnxmr^t^ lmz.is, s.zmoDz&mm 

46 om 1 XStc^bTSfK^-B-, 164(550mg, 1.35mnol)^mM t LX 

0 2 If 

^ lX@{3^DT^figUfc^b^-tl 164(1. lg, 2.7mmol)£Hig#|40<Dj?i8xafc: 
f litSiS^t, •fb^fe 165(440mg, 1.2mmol)£ SSigfi h LT 43.8X©JR^"Cff 

fee 

& 3 Ifi 

81 2XII3J; Dff 6>ftfclb£$l 165(410mg, l.lmmol)£^SS0iJ 40 ©SI 9 igc 
SlbtSft^ft, 166(240mg, 0.&mmo\)%&m&&mt LX 55.0 %©JRsfs 

Jfl 3x*I£<fc t>f#e>*ifc-fb£$l 166(100mg, O.25minol)£^Sg0!| 46©|t 4Xgfc 
gtS-fbl^ 1-157 (48.0mg, 0.124imol)£ SfcJt&iiiSli i: L X 
49.6 XOlK^-eff fe« 

ha : 104 - 106 -c ummmm mwt^?K 

7i%fttfi : C,9H I6 BrN0 3 (EtOAc) 0 . 2 i; hX 

frJttt (%) : C, 58.88; H, 4.39; Br, 19.78; N, 3.47. 

&mm (%) : C, 58.60; H, 3.95; Br, 19.93; N, 3.57. 
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NME (CDCI3) 6: 1.48 (3H, t, J=7.2 Hz), 4.25 (2H, s), 4.50 (2H, q, J=7.2Hz), 
7.20-7.40 (5H, m), 8.15 (1H, s), 8.20-8.28 (IB, 1), 8.84-8.92 (1H, m), 
11.950H, brs). 

5 mmm 5 4 

Ib&Vo 1-158, 1-159 




1-158 1-159 



lug 

ik-S® 18 (16.8 g, 66 nmol) £oc*y-;p (100 ml) i;* (100 ml) ©1^ 

10 mmizmmb, Tic^buf-^A 0.2 g , i34mmoi) &mz.x4m®mmLtco u 

ih<&® 16 <D (15.8 g) &mm 9 9%X®tzo 

NMR (DMS0-d 6 ) 6 : 2.53 (3H, s), 3.94 and 4.22 (3H, bs), 7.51 (1H, s). 
15 %2 II 

fc-£^16 (4.0 g, 16.6 mrnol) <£> THF (50 ml) *§$£ N gffi.X h V ^9-)VT 5 
> (2.0 g, 19.8 omol)^ia^. N ^DDf|iW (1.9 g, 17.5 mnol) © THF (5 
ml) &$£*tfT*C?i§TUfc, 0-C-£ 30#F^SS#Ufc&> flfffl LfcUfcaSiSbT 
i^s M^ZMT^trj (:n*y-;i/*§$, 50 ml) C^T-CSTUfc, 
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M-C30#IH«#Ufe« % mmTumm&g&L, 

5A*DV F^77-f-fcitU »«i^;i/-THF (1:1 v/v)"TJ»ajbfe 0 

©#®£MET$iftLT, -fb-^t) 167 (3.32 g) £lR^8 3%-e^fc 0 

NME (DMSO-d a ) 6: 2.53 (3H, s), 4.00 and 4.36 (3H, bs), 7.50-7.80 (3H, m). 

1311 

fli^tt 167 (3.3 g, 13.9 mmol) & THF (50 ml) fcfcJJPU 0-V>tt3g (6.7g, 

16.6 nooi) snn*T lttfflattbfe. ft®®, ^JET-e««*®i&bfco *£in 

168 0&£jft« (2.4 g) *iK^6 7X^f§fe c 
NMR (DMS0-d 6 ) <J : major; 2.53 (3H, s), 4.31 (3H, s), 7.67 (1H, s), 9.36 (1H, 
s), 9.99 (IE, s), 12.86 (1H, s), minor; 2.53 (3H, s), 3.91 (3H, s), 7.46 (1H, 
s), 9.42 (1H, s), 10.07 (1H, s), 12.90 (1H, s). 
K 4 Xg 

ih-^mm (2.4 g, 9.3 mmol) CD THF (70 ml) ®WUZ^ ^-fV7n^xf;v 
TK> (1.2 g, 9.3 mmol), 3 $ fa * ? (2.8 g, 20 mmol) £flD;U 60°CT« 1 

Sl^^ffSSL, x-^;i/-C^lfl3$#Tft^tl 169CDifa^J^tl (2.1 g) &J& 

NMR (DMS0-d 6 ) 6: major; 2.39 (3H, s), 2.53 (3H, s), 4.18 (3H, brs), 7.09 
(1H, s), 10.07 (1H, s), 12.86 (1H, s), minor; 2.36 (3H, s), 2.53 (3H, s), 
4.00 (3H, brs), 7.20 (1H, s), 10.30 (1H, brs), 12.86 (1H, s). 

ib&yo 169 (300 mg, 1.1 mmol) fc;<77;i/tD7xz^it H (280 

mg, 1.66 mmol) 'fflSfUS* (5 ml)* lBBiafcbfc. iffT-eSI£®*L, 
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tfco «KBtv^* */t>&-c&mLtz&, m&zmE.'s&L, nbtiummt/v 

*y;i/*7Ai;n?h^77^-l:fifU Bixf;i/- * * y (50:1 v/v) 

5 (330 mg) $iR^8 1 %X<m fc 0 

NMR (DMS0-d 6 ) <? : 2.53 <3H, s), 4.03 (2H, s), 4.36 (3H, brs), 7.08-7.18 (2H, 
ill), 7.32-7.40 (2H, m), 7.78 (1H, s), 12.90 (1H, brs), 13.45 (1H, brs). 
I6lg 

toUr^ 170 (300 mg, 0.81 nmol) *Wf® (6 ml) tiHu, m^ibTkmm (2 

io mi) *m*.Xs immmmLtzo nmTx- m&*mi- h v z a® 

u mm* v v v Ax&mbtz&, $&«*(jEff£u fen 

fei^*7th>*e^glT> {Gism I-158 (200 mg) £ UTJR 

mi o %x-mtco 

15 Witi : 295 'C W1£§k®m : 7th> 
TtMfttif : C I7 H 13 C1FN 6 0 t It 

fUSfit (X) : C, 57.07; H, 3.66; N, 19.57; CI, 9.91; F, 5.31. 

(X) : C, 56.99; H, 3.59; N, 19.23; CI, 9.59; F, 5.15. 
NMR (DHS0-d e ) 6: 2.51 (3H, s), 4.11 and 4.23 (2H, brs), 7.10-7.25 (2H, m), 
20 7.32-7.40 (2H, m), 7.67 and 7.74 (1H, brs), 11.73 (1H, brs), 12.89 and 13.00 
(1H, brs), 14.28 (1H, brs). 

mmm 6 com 1 utai^ft^* i-i58 (i60mg, 0.45 mod ^^^m 1-159 

(100 mg) fc&Siigili: LTJR2£6 9%T-^fc 0 
25 : 170 *C W^mmm : 

%mft-$T : C 17 H t4 FN s 0 • 0.4H 2 0 t bt 

tr*tt (X) : C, 61.77; H, 4.51; N, 21.19; F, 5.75. 
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fttirm (%) : C, 61.77; H, 4.32; N, 21.41; F, 5.79. 

NMR (DMS0-d 6 ) 6: 2.50 (3H, s), 4.14 <2H, s), 7.04 (lfl, m), 7.10-7.20 (2H, 
m), 7.34-7.42 (2H, m), 7.50 (1H, d, J=8.7 Hz), 12.30 (1H, brs), 12.56 (1H, 
brs). 



mmm 5 5 

fc£*J 1-160, 1-161 
N OMe 

Mes X^ M8 




1-160 



1-161 



Illi 

MM®! 5 4 ®m 5 Xfeizm^ ih^m (500 mg, 1.85 mmol) 1-7 
-3-(4-7 WD7 xi^)rn;t>-2-*>M| (560 mg, 2.75 mmol) frt> s -fb 
£$/171 (220 mg) £lfcJ£3 2 %f®fco 

NMR (CDC1,) 6: 2.58 (3H, s), 3.99 (2H, s), 4.17 (3H, s), 6.72 (1H, s), 
6.96-7.03 (2H, m), 7.23-7.33 (2H, m), 7.94 (1H, s). 

5 4 (Dm 6Xg£ftt,\flj£ti 171 (450 mg, 1.22 mmol) fr^-ftj^tl 1-160 
(410 mg) ZM&&mbLX%L®9 4%ff#& 0 

: 193-195 e C (#j») ff iSSH^ : T-feh> 
7C§?:S-#f : C J8 H, 4 FN 4 0 • 0.5H 2 0 bLX 

M-*tt (%) : C, 59.10; H, 4.13; N, 15.32; CI, 9.69; F, 5.19. 
#mm (%) : C, 59.36; H, 3.84; N, 15.22; CI, 9.79; F, 4.91. 
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NMR (COCI3) 6 : 2.58 (3H, bra), 3.96 (2H, s), 6.68 (1H, s), 7.00-7.03 (2H, 
■), 7.21-7.30 (2H, m), 7.36 (IB, s). 
Ifi 3 Xf§ 

mmm 6 on 1 iscfti^fb^ii 1-160 (400 mg, 1.12 uoi) i-m 

5 (300 mg) *m&1@&b LTiR^8 3 Xtntc 
m& : 167 *C : x*/-;u 

7C^^-*f : C 18 H 15 FN 4 0 • 0.7H 2 0 It 
tf-jHit (%) : C, 64.55; H, 4.94; N, 16.73; F, 5.67. 
#*Ftt (X) : C, 64.68; H, 4.87; N, 16.91; F, 5.42. 
10 NMR (DMS0-d 6 ) 6: 2.51 (3B, s), 3.94 (2H, brs), 6.95 (IB, brs), 7.02 (1H, 
d, J=8.1Hz), 7.10-7.20 (2H, m), 7.30-7.40 (2H, m), 7.53 (1H, d, J=8.1Hz), 
12.19 (1H, brs), 12.37 (1H, brs). 



mmm 5 6 

15 1-162, 1-163 



C0 2 Hjf§ixS 
172 



173 



Me 




174 



TMS 



F V^il I^N OMe 
176 J, H 



F xxx 



N OH f 
1-162 Cl H 



1& Tt 



1-163 



H 



1X3 



•fb-^^I 172 (5 g, 32.4mmol) ^D0*;i/A (30 ml) R tfT-fe h - h ij )\, (15 
il)tiS«PO, H.O-y^^tFn + J'?^ (3.48 g, 35.6 mmolk HOBt (4.8 
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g, 35.6 mmolK F'JxW?> (3.6 g, 35.6 mmol) N £tf WSCD (5.5 g, 35.6 
mmol) *llQZ.tzo iiSTlWU iSI^ETSSLfe. e>ftfc£S££ 

ttiUfco iW^I©^®<£MffTSi^bT^ 173 (5.27 g) *JR^8 2 %T- 

5 ff fc, 

NMR (CDClj) 6 : 3.19 (3H, s), 3.63 (3H, s), 3.74 (2H, s), 6.97-7.03 (2H, a), 
7.23-7.28 (2H, ■). 

hU^f-;i/'>iJJl/7-bf l/> (982 mg, 10 mmol) CD THF (10 ml) -78°C 
10 -C n-^iJf^$»TUfe, 3 173 (1. 97 g, lOmmol) 

0 THF (5 ■imtt«3bD^. 0'C£T'#i&U)fco 3 0#g|#Lfc&s ttfls 7" = 

il?y^>->i«lfe, «§«ET@SLs <b£® 174 ©la^fig 
ft (2.1 g) fcfffco 
15 ^3 Ig 

fc&m 174 (2.1 g) ©i^y-^ (10ml)&$£ N 40wt^?-;i/7 

5 >7jc^&(20mmol) £iOA, SfiT 1 mxm& Lfc, JSflE*i*;ET»£U Ss£ 

M«*£TaUtU ftx&W 175 (547 mg) i»2> 0 3 fr1I£SI t TJK^ 2 6% 
20 Tfffe, 

NMR (CDC1 3 ) tf : 2.77 (3H, bs), 3.07 (3H, bs), 3.60 (2H, s), 4.98 (1H, d, 

J=12.3Hz), 6.95-7.01 (2H, m), 7.20-7.26 (2H, m), 7.60 (1H, d, J=12.3Hz). 
I4II 

%%m 5 4 ©fls^ft 169 (1.36 g, 5.04 mmol) fcx^y-^ (30 ml) fc&g? 

25 U jSft7>*:^2> (280 mg, 5.24 mmol) £in At 30 #H&% t fco 

<Z)ttst« (280 mg, lmmol) (5 ml) fcfcfllU {b£ft 175 (250 mg, 
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1.2 mmol) t 28%± V V <J Y**/ Y®m lml, 5 mmol) SftD 

-f-fctfU ^DD*M-^^;-;i/ (20:1 v/v)l?^aiLfeo Stttt0d-B& 

MEETMU {h-Sto 176 (260 mg) *JR*6 8%T»fc. 

NMR (CDC1 3 ) <5: 2.59 (3H, s), 4.00 (3H, s), 4.16 (2H, s), 6.97-7.10 (3H, m), 

7.25-7.31 (2H, ■), 7.37 (1H, s), 8.72 (1H, d, J=5.1Hz). 

% 5 IS 

^JE0!l5 4 0*6lfit«l\ft^ 176 (260 mg, 0.68 mmol) ifibih^ 1-162 
(220 mg) *m&&mt LXm%8 8XtHfe, 
■A : 280 °C : T-feh> 

7Ufg##f : Cj9H 14 ClPN 4 0 i: LX 

tHtflt (%) : C, 61.88; H, 3.83; N, 15.19; CI, 9.61; F, 5.15. 

#*f« (%) : C, 61.60; H, 3.75; N, 15.03; CI, 9.69; F, 4.93. 

NMR (DMS0-d 6 ) 6: 2.51 (3H, s), 4.25 (2H, s), 7.15-7.25 (2H, m), 7.35-7.46 

(3H, m), 8.15 (1H, s), 8.83 (1H, d, J=5.1Hz), 13.79 (1H, s). 

I6H 

mmm 6 ®m 1 x-mzm^ihG® i-i62(i20mg, 0.33 mmou Kbits® x-m 
(60 mg) zm&mmt utj&$5 s%x&tc 0 
m& : 203 "c wmmmm mm*?* 

TZmfrtir : C, 9 H, 5 FN 4 0 tbX 

tf-IUfi {%) : C, 68.25; H, 4.52; N, 16.76; F, 5.68. 
##ftt (%) : C, 68.05; H, 4.42; N, 16.57; F, 5.43. 

NMR (CDClj) 6: 2.59 (3H, s), 4.13 (2H, s), 6.93 (1H, d, J=5.1Hz), 7.00- 
7.08 (2H, m), 7.13 (1H, d, J=5.1Hz), 7.24-7.30 (2fl, a), 8.30 (1H, d, J=8.7Hz), 
8.59 (1H, d, J=5.1Hz). 
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nMmS 6 fog® 1-164 

OH 




1-164 

-fb^t/ 1-164 
5 JR^8 7% 

: 273 «c nmmmm : y-t h > 

7c3t##f : C 20 H 16 C1FN 4 0 It 

ff-JUB (X) : C, 62.75; H, 4.21; N, 14.64; CI, 9.26; F, 4.96. 
(X) : C, 62.52; H, 4.18; N, 14.34; CI, 9.17; F, 4.70. 
10 MR (DMS0-d 6 ) 6 : 2.51 <3H, s), 3.06-3.20 (4H, m), 7.06-7.15 (2H, ■), 
7.26-7.36 (3H, ■), 8.15 (1H, s), 8.78 (1H, d, J=5.4Hz), 13.02 (1H, a), 14.11 
(1H, s). 



5 7 

15 flj^tJ 1-165 
177 



OOH • 1 X} 



•or ^2xi 



178 



^A^-cho ft 3 xm "^AsHO 



; H0 ^4X|1 



179 



180 



OMe 
181 CI H 



Me |§5X; 



i II »-Me 



1-165 CI H 
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m i ig 

mmms evminmizm^ ibs® m (10. 1 e , 60 uoi) tf>t>K&® m 

(10.97 g) £JRJ£8 7 

NMR (CDCI3) 6: 2.72 (2H, t, J=7.5Hz), 2.94 (2H, t, J=7.6Hz), 3.18 (3H, s), 
5 3.6K3H, s), 6.94-7.00 (2H, m), 7.16-7.26 (2H, m). 

'Jf'7A7;K-')AM P9-f 1» (1.31 g, 34.63 anol) © THF (50 ml) 
$f3, flj^tfc 178 (6.65 g, 31.48 nnol) O THF (10 ml) ®Wi% s -78V?*mTL 

-fb^fe 179 ©JKa^fig^I (5.49 g) £f#feo 
I31g 

179©ffi£fi£$| (5.49 g) fctM***;i^7$ F3M*-*T-fe*-* 
(3.4 g, 31 mmol) © DMF (20 ml) &® & 130-C"* 8 USMMSItfi Lfco ^CD&* 

>i>~e®ih$nz Btt4&0fl-H*««UT* 1b&® 180 (588 mg) ^JR^9%^^ 

NMR (CDCI3) 6: 3.04 (6H, s), 3.80 (2H, s), 6.73 (1H, s), 6.91-6.96 (2H, m), 
20 7.06-7.12 (2H, m), 9.03 (1H, s). 

mmms 6 0m4xm^m\ it^m (250 mg, 1.2 mod frbik&m m 

(240 mg) £Jfc2fs6 3 %T-*ifco 

NMR (CDCI3) <?: 2.62 (3H, s), 3.99 (2H, s), 4.06 (3H, s), 7.00-7.08 (2H, ■), 
25 7.16-7.24 (2H, m), 7.74 (1H, s), 8.68 (2H, s). 
I5lg 

nmms 4©ss6igfcft^ N <fl3s« m (240m g> o.68mmoi) & i-m 
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(180 mg) ZM&tiUmtLTWl 8%T-*#fco 

m& : >3oo v m&§k®m 

m& : 280 «c m&mmm : r-fehv 

7C*d«f : C 19 H U C1FN 4 0 bT 
5 ftM (X) : C 61.88; H, 3.83; N, 15.19; CI, 9.61; F, 5.15. 
»i&tm (%) : C, 61.50; H, 3.69; N, 15.02; CI, 10.02; F, 4.94. 
OMR (DMSO-de) 6: 2.51 (3H, s), 4.05 (2H, s), 7.12-7.20 (2H, ■), 7.35-7.41 
(2H, m), 8.11 (1H, s), 8.85 (2H, s), 13.00 (1H, s), 13.78 (1H, s). 

LO HK«5 7©6Jfcttfc*&> it £® 1-166 



{b£fl 1-166 
JSfefeSs M$ 5% 

m& : 293 •c ma$ik •. t*y> 

15 Ttnfttt • C 20 H 17 C1N 4 0 tbX 

tf-JMft (50 ■ C, 65.84; H, 4.70; N, 15.36; CI, 9.72. 
afftf (%) : C, 65.84; H, 4.57; N, 15.38; CI, 9.84. 

NMR (DMS0-d s ) 6 : 2.51 (3H, s), 2.98 (4H,m), 7.15-7.32 (5H, m), 8.10 (1H, 
s), 8.78 (1H, s), 13.00 (lfl, s), 13.85 (1H, s). 




1-166 



20 



%W\ 5 8 



{h&ys 1-167 
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91 CI 
SAsf SMe » 1 V^~ SMe * 2 



182 183 




i4lg 




184 vQ~ SMe 

185 



186 H 

1-167 

(J. Heterocycl. Chem., 21, 401-406, (1984)) gE^CD-fb^ 182 (3.93 
g, 13.6 MOD® (2:1 v/v, 60 ml) i§&fcgi&T!*IMb A 

(688 mg, 28.2 fflmol) fcflD*, 2l$|§8i#Lfco EJfc«fcM"C* (40 ml) *in 

ffi&U fli^« 183 (3.42 g) ^igg a li: LTIK#9 6 
I2l| 

^aclZIfCtt^, <b£&l 183 (3.42 g, 13.1 mmol) 184 
(5.28 g) **He*$afcU-CJR*9 8%"C#fc. 

*Jfi0y9<D8 3XSfcfl6^ 184 (1.01 g, 2.46 mmol) *64b$fe 185 

(806 mg) £**e*S«fcLTJR*8 

fls£-ft 185 (514 mg, 1.31 mmol) £<fc V p- h >^;i/7 4 h D £A 
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(706 mg, 3.96 mmol) <D^*;-)\, (20 ml) 2 5 Ufc 0 KjsS 

ttfcfcfrTs * (40ml) fcinfcfe. «ffflUfc«SJ|ft*9lb35t« % 

^tifcattasxir^-^-esisntfip^^flj^ 186 (583 mg) & m&mmt . 

NMfi (DMSO-d.) 6: 2.39 (3H, s), 2.87 (3H, s), 4.48 (2H, s), 7.23 (2E, ■), 

7.46 (4H, ■), 7.88 (2H, d, J=8.4 Hz), 8.83 (1H, s). 

I5H 

ttx&m 186 (356 mg, 0.694 mmol)0S;;t*1i->-7.l< (5:1 v/v, 8.4 ml) 
fcM"TJ*||fli >;*••> A (33.7 mg, 1.38 mmol) Sio*., 2 4l$(iaSI#bfc, K 
fc*C**T* * (14ml) £2>n;ifcg N *6C2aStt«ftJnitti>|DUfc 0 «ftf} 

^ fli^tt 1-167 (126 mg) SBJlSSiMl i: bTJR*4 3 %"e#fe e 
lfi£ : 280 - 290 «C BttMJft 
%m$tm : C l7 H 12 FN 3 0 3 (H 2 0) 0 .2 i: L "C 

tt** (%) : C, 50.84; H, 3.04; N, 14.82; F, 5.03; S, 16.97. 

#*fffi (%) : C, 50.55; H, 2.66; N, 14.63; F, 4.86; S, 17.08. 

NME (DMS0-d 5 ) <5: 2.73 (3H, s), 4.33 (2H, s), 7.20 (2H, m), 7.44 (2H, m), 

8.39 (1H, s). 

IB (KBr) : 3442, 1603 cm' 1 . 

mmm 5 9 

1-168 
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1-168 



m i n 

#>yyf*t PD*^7^>'tlt (467 mg, 4.78 maol) OfhrtKn 
77> (100 ml) ««fc*-78*Cfc:i*SIU 1.55M jj-:/*-^ y 
£tt (6.2 ml, 9.61 imol) *5*|l||*»tJTaiTtBHiflf-C S^IBUlJf O'Ct 
12#M*#U&, SV, -78"Cfc#»U fcHr$!!>77 (*JKfl2 9K:Btt) (529 mg 
2.39 mmol) ©fF7h Hn7?>»* (5 ml) ZMZmmmx- 15 #HSig# Ufc„ 

* (100:lv/v) 7?^ffitfco Bn*<D#Bft*ETattlT v <fb6tt 187 (495 
mg) £f#fc 0 

HMR (CDC1,) <5 :3.39 (3H, s), 3.84 (3H, s), 4.42 (3H, s), 7.34 (1H, dd, J=8.4, 
4.7 Hz), 7.75 (1H, d, J=8.4 Hz), 8.60 (1H, d, J=4.7 Hz). 

2-^D^B 5-(p-7^n^>J>;i/)77> (578 mg, 2.27 mmol) Orh7tH 
P7v> (5ml)&« -78*Cfc tfiSU 1.55H n-7?-)l V &/n-^*y>® 
m (1.4ml, 2.17 mmol) * 2 #B8*»ttTSST UHfiftT! 13 &m®W Ltzo 
© 187 (480 mg, 2.03 mmol) Crh5tHD7 7 > (5 ml) &&£;&n;t, ft&£ 
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U (3:2v/v) -ejgiHLfeo S^tKD^ES^ffTaai 

bX, ft-&» 188 (400 mg) fc^fco 

NMR (CDC1.) 6 :4.10(2H, s), 4.57 (3H, a), 6.17 (1H, d, J=3.8 Hz), 6.99-7.06 
5 (2H, ib), 7.24-7.29 (2H, ■), 7.42 (1H, dd, J=8.7, 4.5 Hz), 7.62 (1H, d, J=3.8 
Hz), 7.81 (1H, dd, J=8.7, 1.2 Hz), 8.64 (1H, dd, J=4.5, 1.2 Hz). 

Ml 188 (136 mg, 0,387 nol) 09*UU*»> (3 ml) »**0«CC» 
au 1.0M =*fc***5>*nn**>»* (0.58 ml, 0.580 nol) £iD*> 

t»ETISl/tl»6 ftfe»i*y * > f " ^ ^ (1:10) «tt*JR» 
tft#Lft£!H# (87 mg) 4»fc. £ 5> h > - * * -> l^W 

teH&frfc^ 1-168 (34 mg) £Hfe*§ilfcb-a#;fco 
15 M : 186 - 188 *C MM* : h>-**S-» 

NMR (CDCls) <J :4.13 (2H, s), 6.26 (1H, d, J=3.8 Hz), 7.00-7.10 (2H, m), 
7.24-7.30 (2H, ■). 7.48 (1H, dd, J=8.6, 4.7 Hz), 7.818 (1H, d, J=3.8 Hz), 
7.823 (1H, dd, J=8.6, 1.1 Hz), 8.71 (1H, dd, J=4.7, 1.1 Hz). 



20 mnm 6 o 
fc&m 1-169 
o 



06 



O 0 
1-169 




25 



189 

iliS 

X® (J. Chem. Soc, Perkin Trans. 1,1985, P 213) «*Hb*4BT!** 6,7- 
j, t jcn^-SH-*; U >-8-*> (ft** 189) (147 mg, 1.0 nol) Or h5 t F 
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D7v> (3 ml) fc h* 7<f TJZlkftT, 1M U f-*A^*lM*-;W>7lf * K© 
ff7th-D77>M (1.2 ml, 1.2 uol) *jta*.fc. 45#88#Lfc&, a 
*P'J K(239 mg, 1.0 mmol) fcflPxfco *0&, g^T- 1 1$^^ 

£tt 1-169 (88 mg) *®Vtya£LXi&*2 5 %T-f#fc» 
Negative ESIMS m/z 348 (M-H) 
Positive ESIMS m/z 350 (M+H) 

NMR (CDC1 3 ) (enol-form : keto-f orm = 3 :1) 6 : 2.88-3.05 (4H, m), 4.00 (0.25H, 
s), 4.05 (0.75H, s), 4.41 (0.25H, dd, J=5.0, 9.2 Hz), 6.14 (0.25H, d, J=3.3 
Hz), 6.19 (0.75H, d, J=3.3 Hz), 6.9-7.5 (6H, m), 7.58 (0.75H, d, J=7.5 Hz), 
7.68 (0.25H, d, J=8.1 Hz), 8.68 (0.75H, d, J=5.1 Hz), 8.73 (0.25H, d, J=4.8 
Hz). 

IR (neat) : 3051, 1601, 1506, 1223, 1157, 1018, 810, 735 cm" 1 . 



mmm 6 1 

ftj^rtJ 1-170 




m ng 

ft£tll90 (5.45 g, 80.0 mmol) (Oi?i'DD^> (160 ml) $$£&#T> 
^V7DtjH^7^ (20.9 ml, 120 uol) 2: * D D * )V fr^-?- 
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)V (7.90 ml, 104 mmol) fciDx., £UT* 1 8B^P^MJ$bfc, KfafoZ®m'ik, * 
Tf#e>;h,.5>gs££^E3&g (84-87X76 mmHg) UT N ft-^tl 191 (3.06 g) %M 

&mwtoh utjr^3 

ME (CDC1 3 ) : 3.28 (3H, s), 5.25 (2H, s), 7.06 (1H, t, J=1.2 Hz), 7.12 (1H, 
s), 7.61 (1H, s). 

4b£ftl91 (1.12 g, 10.0 miol) Or f>7k HD77> (40 ml) &®fcr, -40'C 
f 1.55M fl-:/7^1/y ^£ A /b-'n (6.77 ml, 10.5 mmol) £iD;U 1^ 
ig«T-3 OfrfflMnLtzo ZtilZs -60-CX' Weinreb amide (2.00 g, 12.0 mmol ) © 
h*Q77> (8 ml) &M£Anx.|ia&gT?3 O^ISgjfLfe. SJtS^fc:* 

^^-y->-ff^x^;i/ (1 : 1 v/v) T?}§fflbfc<> ifl<JtKD#@j 
SSETlilt, <b£^192 (2.19 g) &M&®Wtot LXmtzo 
I3II 

±i3cDxa-e^e>n&fb^^i 192 (2.14 g) <oi/^^v> (30 mi) mmz m 
mm (10 mi) sap*, 80-c-r 3^p^m^ufco *®ihj-hv 

*Azk}§$T-**n Ufco«fliSUfcigl^5^b^*^5fe^,^UT^-^b^^ 193 (840 

mg) Zm&m$hb UTJR^4 9% (|S2, i3lg) Tfffco 

NMR (CDCI3) <5: 2.23 (2H, quintet, J=6.9 Hz), 3.31 (2H, t, J=7.2 Hz), 3.65 

(2H, t, J=6.6 Hz), 7.27 (2H, brs), 10.58 (1H, brs). 

I4XI 

<b-&%) 193 (556 mg, 3.22 mmol) (DT^Y-h U JV (16 ml) >§^{c:^k^T> 
U £A (890 mg, 6.44 miol)i; <fc o ibJ- h U £A (480 mg, 3.20 mmol) £ 

*ox, Mia-? 31$^ 70-cr- 2 o^p^MJftfeo %.mmit5®LT® btitcmtf 
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1 v/v) T-^ffibfcc Bfl«J*<Z>#Hfc«ET«»UT, -fb-&^ 194 (358 mg) &$g 
&m^t LTiR^8 2 feo 

MME (CDC1 S ) <?: 2.39 (2H, m), 2.77 (2H, m), 4.26 (2H, m), 7.08 (1H, s), 7.34 

(1H, d, J=0.9 Hz). 

I5I§ 

mmm6 00m lXUfcft^fbi^tl 194 (136 mg, 1.00 mmol) 1-170 
(69 mg) ZM&tiiW.y!>£ btJR^2 0%T-f#fc, 
FABMS m/z 339 (M+H)+ 

nfrffimgmftm : c, 9 h, 6 fn 2 o 3 ht 

iHFfg (m/z) : 339.1145. 
##fii (m/z) : 339.1153. 

NMR (CDC1 3 ) (enol-form : keto-f orm = 1:1) 6 : 2.50-2.62 and 2.72-2.86 (total 
1H, bothm), 3.28 (1H, t, J=7.2Hz), 4.01 and 4.05(total 2H, boths), 4.08-4.70 
(total 3H, m), 6.17 and 6.6.22 (total 1H, both d, J=3.6 Hz), 6.96-7.42 (7H, 
m). 

IE (neat) : 3014, 1660, 1508, 1227, 1213, 1205 cm' 1 . 

mmm 62 

ft^tJ 1-171 



228 




1-171 



% US 

ihSm 195 CD hayy?)im(5l g, 279 mmol,)cD DMF (250 ml)&${C& 
®* V *A(77 g)Zm*., *»(25'C)-C*aiLa:*J6a»S?^^;K58 ol)ft»T 

^■ettfflbfc. Jt&fflfcfczkft, fB*DftJg*%»<!)& % fczkttRv^** SATIS 
*tbfco *»**flET»**-**CAoTfl3£*» 196 0*B£fig^ (56.3 g) $6 

10 4b£$l 196 0H£jE8»(56.3 g)*x^^-;K200 Ml)- (200 al)- 
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mzmz., 7kmmm$,T 5.5 £js***?-f -h^ataii, mm* 

5 *-T**t:«toTfl3^» 197©aaja* (48.4 g, 266 mmol) £ifll#tiff £ LT 

Mft40<D*2X8K:*feT£&ftfft^ ^$S#J 40 1 X«TJ»fcfls£» 
109(47.0 g, 279 mmol)fcfb£t> 197 ©ffi£fi&t> (48.4 g, 266 mmol )*> £ s fc^- 
10 m 198(78.5 g, 237.0Mol)ftltJii:LT 89.1X©JRa(s-e»3fe 0 
: 90 - 92 V 
I4II 

*«fl40<DJS3X«fc*l5TKj6ftfTK <b£^ 198 (78.0 g, 235 mmol)A> £> N 
199(24.2 gJ^^ltOt 28.5*©ifc4s-£f# fc e 
15 iS^ : 126 - 127 °C 

**«40©*4xgfi:*l5TKJS«fxV^ 199 (23.9 g, 66.4 mmol)** 

e>s -fb^-^J 200(19.3 g)£*§H*: It 89.2XOJR^T^fc. 
g*^ : 60 - 60.5 °C 

20 m 6 Ig 

fti6fe 200 (32.3 g, 99.2 unol)&ffBI(400 mDfcJggf U h U •> A(10.4 

g, 127 mmol) £ SO AfcgU Sfg(5.62 il, 109 mmol)CDg£&(10 ml)$g&£ 15 ftffl 

mmolK *^(5.62 ml, 109 mmol) ©@f$(10 tal)®m*})Q7Ltc 0 JECIWpHSO^ 

25 mwbtcW:, mmj-hvv&(20A g, 249 Moi)*jnjt*»T**pi/&. 

{3 lOXm&gfczkUS^ h 1) *A7k&$(260 nI)»V2k(250 ll)**!*^ MfcT 30 
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■b h >-'N^r'b->*e>S^^1-«${C < toTft^tl 201 (37.4 g, 92.5mmol) £ 
J£A£ It 93.235©M-e*#fco 
Ikjft : 110 - 111 «C 
1711 

<b^4b 201 (3.05 g, 7.55 mmolK 7 V £ h (II) (339 nig, 1.51 mmol) « 

«tt>* 1,3-e* (^7ir**;7^;) 7*D^> (781 mg, 1.89 mmol) <D9* 
K (60 ml) MlCgiatM;if;i/7^> (10.5 ml, 75.3 
mmol), * (15 ml) ^H*An^., SSt 3 0 #m&W Ltz'&, 1 ftE©-Rft|R 
^i^T> Sfi-CllttlHU 7 O'Ct? 2t$IH®#L*:, 5£*k$ftBx?-;i, (120 
ml) :fcj;y?7k (120ml) -e#3Kbfe^s -fe?^ h*33iU gl£ £ff&Ji^;i/ (60 
ml) 43«t^7j( (60ml) -C^U&o 5**6B«x^;i/*iiJET«*l/T(»6*i 
fc£S£fc 1 0%? *>M&®& (60 ml) £iQ;tfc, tftilLfe^^^t, 

m&Ltz&s mm^TK-tt ;-))/ (i:i v /v) -cBMftfit^ ^b«« 202 

(2.16 g, 58.5mmol) &*M«g&A UTiR^ 7 8 fc 0 
I8II 

'fb-^-^J 202 (199 mg, 0.539 mmol) £ 1-fc KD3rS"*>y h U ;i/ (7.5 

mg, 0.056 mmol) 0 DMF (2 ml) eS^tCgi&T-r V 7*D t^T" $ > (0.056 ml, 
0.66 mmol), ;i/-3-(3-^^ 9^1/ 7 $ J 7u \Z)\,)ft 4 X Htttttt 

(125 mg, 0.652 mmol) $)i^int N 9 0 Ufe» N Rj&»GJSmTf* (4ml) 

^Tlfc. «fffibfc«»*5JRUfe«, *T!iSfei*U 203 (194 mg) £ 

1911 

^£•^ 203 (90.0 mg, 0.219 mmol) (Dt&fctf-uy (4.5 ml) fcfcfc*}*^ 
HlftS^Cllllft^fl/^M (0.880 ml, 0.880 mmol) SITU 3 0 
#W»#Ufc«, ELfoWUZ&ftT, 7k (9 ml) *i0^.fc, #fffi UfeijgaS 5« U 
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*?m®Ltc'i£. mm*?»-cn&gk&ff\,\, mm<b&® 1-171 01. e mg , 

0.08miol ) *mn&&mt UTJR^3 Q%tntz 0 

®& : 210 - 212 «c nmmm mm*?* 

NMR (DMS0-d 6 ) 6 : 1.16 <6H, d, J=6.9 Hz), 3.93 (3H, s), 4.10 (1H, m), 4.23 
5 (2H, s), 7.16 (2H, m), 7.35 (2H, m), 7.96 (1H, s), 8.42 (1H, brd), 8.51 (1H, 
i), 8.90 (1H, m). 



nmm i8%.vmmm 62 ih$® i-m~i-i79 &-&mhtc 

x>r 

MeOOC ' 




1-172 


: R=NH 2 


1-173 


: R=NHMe 


1-174 


: R=NHEt 


1-175 . 


R=NHn-Pr 


1-176: 


R=piperidine 


1-177 : 


R=NHBn 


1-178 : 


R=NMe 2 


1-179 : 


R=OMe 



10 lh-&® 1-172 

Mti : 247 - 249 'C Wm§k®m : ^;^-^v7n;t;-;k 
NMR (DMS0-d 6 ) 6: 3.93 (3H, s), 4.23 (2H, s), 7.15 (2H, m), 7.35 (2H, m), 
7.48 (1H, brs), 8.06 (1H, brs), 8.11 (1H, s), 8.73 (1H, d, J=4.2 Hz), 8.90 
(1H, d, J=4.2 Hz). 
15 <b£i® 1-173 

: 219-221 'C : *9J-)\, 

NMR (DMSO-de) 6 : 2.81 (3H, d, J=4.2 Hz), 3.93 (3H, s), 4.22 (2H, s), 7.15 
(2H, m), 7.35 <2H, m), 8.04 (1H, s), 8.52 (1H, brt), 8.67 (1H, i), 8.90 (1H, 



20 <h-&® 1-174 

®& : 198- 200 'C U%i&m : m®*?)\, 

NMR (CDC1 3 ) d : 1.30 (3H, t, J=7.2 Hz), 3.49 - 3.59 (2H, m), 4.03 (3H, s), 
4.14 (2H, s), 6.99 (2H, t, J=8.7 Hz), 7.14 - 7,27 (2H, m), 8.02 (1H, s) 8.64 
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(1H, d, J=2.1 Hz), 8.80 (1H, d, J=2.1 Hz). 
<h&® 1-175 

: 190 - 193 «C mmmmtik: 7* h>-x-;r;i, 
NMR (CDC1,) 6: 1.02(3H, t, J=7.5Hz), 1.68(2H, ■), 3.46(2H, m), 4.04(3H, s), 
4.15(2H, s), 6.06(2H, ■), 6.99(2H, ■), 7.17(1H, m), 8.04(1H, s), 8.64(1H, 
s), 8.83(lH,s). 
fl3*» 1-176 

NMR (CDC1 3 ) 6 : 1.00-1.60 (2H, m), 1.60-1.80 (4H, m), 3.10-3.20 (2H, m), 
3.40-4.00 (2H, a), 4.09 (3H, s), 4.34 (2H, s), 7.04-7.21 (2H, ■), 7.22-7.28 
(2H, m), 8.06 (1H, s), 8.49 (1H, s), 9.45 (1H, d, J=1.5Hz). 
it^m 1-177 

K£ : 228 - 230 *C W@&®m : 

NMR (DMSO-d 6 ) 6: 3.92 (3H, s), 4.21 (2H, s), 4.49 <2H, d, J=5.7 Hz), 7.15 
(2H, i), 7.28 (2H, m), 8.09 (1H, s), 8.62 (1H, s), 8.91 (1H, s), 9.14 (1H, 
brt). 

ib^m 1-178 

m&: 158-161 -C MH«&: »|tf^ 

NMR (CDC1 3 ) 6 : 2.82 (3H, s), 3.17 (3H, s), 4.02 (3H, s), 4.15 (2H, s), 6.14 
(1H, br.s), 7.01 (2H, t, J=8.7 Hz), 7.13 - 7.19 (2H, m), 7.87 (1H, d, J=2.1 
Hz), 7.89 (1H, s), 8.85 (1H, d, J=2.1 Hz), 11.94 (1H, br.s). 
*b£to 1-179 

HUM: 159- 163*0 &&&&& : 7thWyrn;V-* 

NMR (CDCI3) 6 : 3.96(3H, s), 4.07(3H, s), 4.20(2H, s), 7.01(2H, m), 7.20(2H, 

m), 8.760H, s), 8,88(1H, s), 9.30(lH,s). 

mmm 63 
ib&m 1-180 



233 




205 1-180 

snixfi 

fc^m 201 (1.5 g, 3.71 mmol) (5fh7t f*D77>(12.5 ml)-p<*y — 
;K12.5 Bl)»«t*HrT2*€*Rfli^-h y (2.20 ml, 4.45 mmol) 

5 *jnA % softmmmmwbtco 2m%mm (2.2ml) % 7 jc C76 «i> siniM* 

30 #H8i#bfc0?j*#U «rttbfctia*ttBU *«stTfl3^«j 141 (1.4 g) 

NMR (CDCI3) 6 : 4.23 (2H, s), 4.49 (3H, s), 7.01-7.09 (2H, m), 7.17-7.29 (2H, 
m), 8.31 (1H, d, J=1.8 Hz), 8.49 (1H, s), 8.66 (1H, d, J=1.8 Hz), 11.40 (1H, 
10 brs). 

fti£tJ 141 (1.4 g, 3.59 mmol) ©&{b;>< ^ P >(30 ml)jg$^ gST 
fiWy^^i/T^T-DKM^wy-f § Fttlt (827 mg, 4.31 mmol) 
aiFl-tHn^>\/Kij7»;-^ (566 mg, 4.31 mmol) Sin* 40 ^^3$ 
15 Ufc. x^^-;i/(20 ml)£ h 'Ji^7 5 X0.60 ml, 4.31 mmol)£;&D;U 11$ 

p^iD^^mufc, Kjss**^a^Sfj®§®*b> ****** mm*?-)i-cftom 
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7-f-»«(#«i^^:ii-^**>=l:2-l:l)UTfl3^« 142(1.30 g) $ 87.0% 

NMR (CDC1 3 ) <y : 1.45 (3H, t, J=7.2 Hz), 4.21 (2H, s), 4.21 (3H, s), 4.45 (2H, 
q, J=7.2Hz), 6.99-7.08 (2H, ■), 7.16-7.29 (2H, m), 8.41 (1H, s), 8.24 (1H, 
d, J=2.1 Hz), 8.85 (1H, d, J=2.1 Hz). 
J6 3 It 

MMM 620M7Xg{3^v>, ft£$>142 (3.0 g, 7.18 mmol) *6ft£tt204 
(2.38 g) U"rJRJM7.0XT?#fc. 

NMH (CDCI3) 6 : 1.37 (3H, t, J=7.1 Hz), 4.18 (3H, s), 4.25 (2H, s), 4.38 (2H, 
q, J=7.1 Hz), 7.13-7.20 (2H, m), 7.34-7.40 (2H, m), 8.45 (1H, s), 8.98 (1H, 
d, J=2.0 Hz), 9.18 (1H, d, J=2.0 Hz), 13.40 (1H, brs). 

mmWM<Dm 8Xg£ftv^ fb£-$j204 (200 mg, 0.52 mmol) *>Mb£-<gj205 
(173 mg) ^fiMlil LTJK^81.0%-e^fc o 

HMR (CDCl,) 6 : 1.44 (3H, t, J=7.2 Hz), 2.83 (3H, s), 3.20 (3H, s), 4.15 (2H, 
s), 4.23 (3H, s), 4.44 (2H, q, J=7.2 Hz), 6.98-7.05 (2H, m), 7.14-7.20 (2H, 
m), 7.83 (1H, s), 7.89 (1H, d, J=2.1 Hz), 8.85 (1H, d, J=2.1 Hz). 

%mm 62 (Dm 9 205 (170 mg, 0.41 mmoi) frc>mmik-& 

® 1-180 (90 mg) *®m&tgmtLZmm 55.0%~C® tc* 
m& : 127 - 128-C n^mW : * ? J - i>-f V ZTxx K;i/x-y;i/ 
NMR (CDCI3) 6 : 1.46 (3H, t, J=7.2 Hz), 2.80 (3H, s), 3.17 (3H, s), 4.15 (2H, 
s), 4.48 (2H, q, J=7.2 Hz), 6.96-7.07 (2H, m), 7.12-7.22 (2H, m), 7.84 (1H, 
d, J=2.1 Hz), 7.90 (1H, s), 8.86 (1H, d, J=2.1 Hz), 12.07 (1H, brs). 
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nmm ^o^m^nm^, i-isi— 1-190 z-smistz, 



RjOoc 




1-181 
1-182 
1-183 



R1=Et 
R1=Et 
R1=Et 



1-190 



1-184 : R1=Et 
1-185 : R1=Et 
1-186 : R1=Et 
1-187 : R1=Et 
1-188 : R1=i-Pr 
1-189 : R1=i-Pr 
1-190 : R1=i-Pr 



R2=NHMe 

R2=NHEt 

R2=NHn-Pr 

R2=piperidine 

R2=NHCH 2 CH 2 OH 

R2=NHBn 

R2=NHPh 

R2=NH 2 

R2=NHMe 

R2=NMe 2 



itS® 1-181 

gfe& :208 - 210°C : * * J -)\, 

NMR (CDCI3) 6: 1.48 (3H, t, J=7.2 Hz), 3.75 (3H, d, J=3.9 Hz), 4.16 (2H, 
s), 4.50 (2H, q, J=7.2Hz), 6.07 (1H, brs), 6.95-7.05 (2H, m), 7.12-7.23 (2H, 
m), 8.06 (1H, s), 8.67 (1H, s), 8.30 (1H, s), 12.15 (1H, brs). 
<t&%l 1-182 

gfe£ : 153 - 155 °C : mW£^?to 

NMR (CDC1 3 ) 6: 1.35 (3H, t, J=7.1 Hz), 1.51 (3H, t, J=7.1 Hz), 3.57 (2H, 
q, J=7.1 Hz), 4.28 (2H, s), 4.55 (2H, q, J=7.1 Hz), 6.91 (1H, brs), 7.03-7.12 
(2H, m), 7.18-7.28 (2H, m), 8.36 (1H, s), 9.22 (1H, s), 9.40 (1H, s), 12.26 
(1H, brs). 
fb-^tl 1-183 

m& : 134-137 °c w&mmm : m®*.?* 

NMR (CDClj) 6: 1.04 (3H, t, J=7.2 Hz), 1.50 (3H, t, J=7.0 Hz), 1.66-1.79 
(2H, m), 3.49 (2H, q, J=6.5 Hz), 4.23(2H, s), 4.52 (2H, q, J=7.0 Hz), 6.93 
(1H, brs), 7.01-7.09 (2H, m), 7.18-7.28 (2H, m), 8.28 (1H, s), 9.07 (1H, s), 
9.16 (1H, s). 
{b-&$l 1-184 

m& : 140- 143 °C R&Mft : WM^?)]' 

NMR (CDC1 3 ) 6: 1.10-1.50 (2H, m), 1.48 (3H, t, J=7.1 Hz), 1.60-1.74 (4H, 
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a), 3.06-3.22 (2H, m), 3.54-3.96 (2H, m), 4.37 (2H, s), 4.54 (2H, q, J=7.1 
Hz), 7.03-7.12 (2H, m), 7.21-7.29 (2H, m), 8.06 (1H, s), 8.47 (1H, s), 9.50 
(1H, s), 12.39 (1H, brs). 
ih&W 1-185 

5 ®& :194 - 195-C : mM*?-JU- * * J -jv 

NMR (CDC1 3 ) 6: 1.48 (3H, t, J=7.2 Hz), 3.65-3.74 (2H, m), 3.86-3.95 (2H, 
m), 4.14 (2H, s), 4.51 (2H, q, J=7.2 Hz), 6.57 (1H, brs), 6.94-7.05 (2H, m), 
7.12-7.23 (2H, m), 8.07 (1H, s), 8.62 (1H, s), 8.81 (1H, d, J=2.1 Hz), 12.13 
(1H, brs). 
10 {b-gr&J 1-186 

Ifc^ : 214-217 °C Wi@m®m : m®^?)\s 

NMR (CDC1 3 ) 6 : 1.46 (3H, t, J=7.1 Hz), 4.15 (2H, s), 4.49 (2H, q, J=7.1 Hz), 
4.70 (2H, d, J=5.7 Hz), 6.35 (1H, brs), 6.95-7.04 (2H, m), 7.13-7.21 (2H, 
n), 7.31-7.42 (5H, m), 8.08 (1H, s), 8.67 (1H, s), 8.83 (1H, d, J=1.5 Hz), 
15 12.14(1H,. brs). 
ft^-t) 1-187 

m& :i68°c nmmmm ■. sii^-^vrDtju-rii, 

NMR (CDCI3) 6 : 1.49 (3H, t, J=6.9 Hz), 4.15 (2H, s), 4.53 (2H, q, J=6.9 Hz), 
6.94-7.70 (9H, m), 7.77 (1H, brs), 8.23 (1H, s), 8.72 (1H, s), 8.87 (1H, d, 
20 J=1.8 Hz), 12.17 (1H, brs). 
1-188 

Mti : 218-219 <C H*§fl« : h > -WM*?-* 

NMR (CDCI3) 6: 1.45 (6H, d, J=6.3 Hz), 4.17 (2H, s), 5.39 (1H, sep, J=6.3 
Hz), 5.92 (2H, brs), 6.96-7.04 (2H, m), 7.14-7.21 (2H, m), 8.17 (1H, s), 8.76 
25 (1H, s), 8.84 (1H, 3), 12.29 (1H, brs). 
ft-^tl 1-189 

m&: 208- 209 V Mill : 7*. r > - * * J -)V 
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NME (CDCI3) 6: 1.46 (6H, d, J=6.2 Hz), 3.08 (3H, d, J=3.9 Hz), 4.16 (2H, 
s), 5.39 (1H, sep, J=6.2 Hz), .6.07 (1H, brs), 6.96-7.03 (2H, m), 7.15-7.21 
(2H, id), 8.03 (1H, s), 8.67 (1H, s), 8.84 (1H, s), 12.23 (1H, bra). 
1-190 

5 NME (CDCI3) 6 : 1.43 (6H, d, J=6.3 Hz), 2.78 (3H, s), 3.17 (3H, s), 4.16 (2H, 
s), 5.36 (1H, sep, J=6.3 Hz), 6.97-7.06 (2H, m), 7.12-7.20 (2H, m), 7.82 (1H, 
s), 7.89 (1H, s), 8.87 (1H, d, J=2.1 Hz), 12.23 (1H, brs). 

64 

10 1k-&%a 191 




207 

208 



MeOC 




209 |. 191 

ib&%) 141 (390 mg, 1.0 uol) ©f h5t KD75>(20 Bl)8Ui:, 2,2'- 
VWV)\,VW7< Y (242 mg, l.lmmolK h'j7x=^ 70 (2 88 mg, 
15 l.linol)*»ifc.2«Ma % ^e.fcSJte»fc,2,2'-S>Kys?;i/S?^;i, 7 ^ |» ( 242 
mg, 1.1 mmol)> hij7i-;^7 0 (288 mg, 1.1 mmol)£iD;tfc 0 
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-7-;i/T**§il<fti&-fc!\ flj^ 206 (436 mg) £ J&3s 90%-?#fc o 
l2Ig 

m lXS£J:t>Tf»&*i&fc*#|206 (2.20 g, 4.55 mmol) ©T|-7h FP7 
5>(50il)»*t, H5-f ^JKJfrTv lM^^;i/vy*S/i>A^n$ F (5.0 
5 ml, 5.0 uol)ftftl*&. 40 *6fcSA*lC, IK p< £ a 

5 K (0.9 ml, 0.9 mol)*iD*fc, 15 K£«^ft*|jKffi7>>% = •> A* 

fe^ ^1r>-y>fV7ni;;n-r^ m j^ 207 (1.64 g) * 

10 iK^93%T-*#fc„ 
$ 3lg 

m 2XICJ; t>T*#6ftfc#;£-^ 207(1.6g, 4.2mi!iol )£^iE0i| 62 ©0 7igt 
*l5TSft*ffV^x 208 (1.18 g, 3.34mmol)$efi^Si: bTJR^ 80. 5% 

15 

M 3 XgfcickoTff btlltto&to 208(194.3mg, 0.55nol)«£JMN 62 ©iff 8 

XgfcJpfcTEfcSfrVK 209 (148mg, 0.39mmol)£ Sgsifegi: tt ft* 

70.7X-C^fe o 

^ 5lg 

20 H 4 igfcioTffSnH^* 209(100. Omg, O.26uol)£ftJfi0| 45 ©H 3 
Xgfc*fcTfifc*fiflrV SiBfti£tt 1-191(51. 8mg, 0.39mmol)&^ii6^g £ ^ 

Mti : 141 - 142 «C Wgi&mm : x^;-^_^ V7 «D^x-f;|, 
NMH (CDC1 S ) 6: 2.74 (3H, s), 2.80 (3H, s), 3.18(3H, a), 4.16 (2H, s), 
15 6.96-7.06(2H, ■), 7.10-7.20 (2H, ■), 7.80 (1H, s), 7.80-7.86 (1H, m), 
8.82-8. 90(1H, b). 
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mmm 45 om 3 ig, mmm 62 om 7,8 hsvim 64 fp u % 

fti^t/ I-192—I-243 ^^figUfeo 



R 2 OC 




OH 

1-192 -I-243 



1-192 

1-193 

1-194 

1-195 

1-196 

1-197 

1-198 

M99 

J-200 

1-201 

I-202 

I-203 

1-204 

1-205 

1-206 

1-207 

1-208 

1-209 

1-210 

1-211 

1-212 

1-213 

1-214 

1-215 

1-216 

1-217 

1-218 



R1=NH 2 

R1=NHMe 

R1=NHi-Pr 

Ri=piperidine 

R1*NHCH 2 CH 2 OMe 

RUNHBn 

R1=NHPh 

R1=NH 2 

R1*NHMe 

R1=NHEt 

R1 =NHi-Pr 

R^piperidine 

R1=NHCH 2 CH 2 OMe 

R1=NHBn 

R1=NHPh 

R1=NMe 2 

R1 =NH 2 

R1=NHEt 

R1=NHi-Pr 

R1=NHCH 2 CH20Me 

R1=NH 2 

R1=NHMe 

R1=NMe 2 

R1=OMe 

R1=NH 2 

R1=NHMe 

R1=NMe 2 



R2=Me 


J-219 


R2=Me 


I-220 


R2=Me 


1-221 


DO- hAa 


I-222 


R2=Me 


I-223 


R2=Me 


I-224 


R2=Me 


I-225 


R2=Et 


I-226 


R2=Et 


I-227 


R2=Et 


I-228 


R2=Et 


I-229 


R2=Et 


I-230 


R2=Et 


1-231 


R2=Et 


1-232 


R2=Et 


1-233 


R2=Et 


1-234 


R2=l-Bu 


1-235 


R2=i-Bu 


1-236 


R2=i-Bu 


1-237 


R2=i-Bu 


1-238 . 


R2=cyclohexane 


1-239 


R2=cyclohexane 


1-240, 


R2=cyclohexane 


1-241 : 


R2=cyclohexane 


I-242 : 


R2= -(Ch^OMe 


1-243 ; 


R2= -(CH^aOMe 




R2= -(CH2) 3 OMe 





R1=NH 2 


R2=Ph 


Rl=NHMe 


R2=Ph 


R1=NHEt 


R2=Ph 


R1=NHi-Pr 


R2=Ph 


Ri=piperidlne 


R2=Ph 


R1=NHCH2CH20Me 


R2=Ph 


R1=NHBn 


R2=Ph 


R1=NHPh 


R2=Ph 


R1=NMe 2 


R2=Ph 


R1=OMe 


R2=Ph 


R1=NH 2 


R2=4-F-Ph 


R1=NHMe 


R2=4-F-Ph 


R1=NHEt 


R2=4-F-Ph 


R1=NHi-Pr 


R2=4-F-Ph 


R-i^piperldine 


R2=4-F-Ph 


R1=NHCH 2 CH 2 OMe 


R2=4-F-Ph 


R1=NHBn 


R2=4-F-Ph 


R1=NHPh 


R2=4-F-Ph 


R1=NMe 2 


R2=4-F-Ph 


R1=OMe 


R2=4-F-Ph 


R1=NH 2 


R2=2-thiophen 


R1=NHMe 


R2=2-thiophen 


R1=NHEt 


R2=2-throphen 


R1=NHBn 


R2=2-thiophen 


R1=NMe 2 


R2=2-thfophen 



{h&W 1-192 

®ti : 230 - 232 °C : *Jx.?-)\,x. - t» 

NMR (DMSO) 6 : 2.75 (3H, s), 4.23 (2H, s), 7. 12-7. 18(2H, m), 7.32-7.37 (2H, 

m), 7.46 (1H, brs), 8.05 (1H, brs), 8.13 (1H, s) , 8.75 (1H, s) , 8.89 (1H, 

s). 

rti£fJ 1-193 

®& : 207 - 209 'C W®m®M : x^-;p-j;x f ;vx-rf 
NMR (DMSO) 6: 2.75 (3H, s), 2.81 (3H, d, J=4.4Hz) , 4.22 (2H, s), 7.12- 
7.18(2H, m), 7.32-7.36 (2H, m), 8.07 (1H, s), 8.52 (1H, d, J=4.7Hz) , 8.70 
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(1H, s) , 8.90 (1H, s). 

ih-^m 1-194 

m& : 211 - 213 °c wm^mm : J-i\,-Vx.*f-)\,^-T)\, 

NMR (DMSO) 6 : 1.17 (6H, d, J=6.6Hz) , 2.75 (3H, s), 4.10 (1H, sept, J=6.7Hz) , 
5 4.23 (2H, s), 7.12-7.18(2H, m), 7.32-7.37 (2H, m), 7.98 (1H, s), 8.39 (1H, 
d, J=7.7Hz) , 8.53 (1H, s) , 8.90 (1H, s). 
to£$J 1-195 

: 191 - 193 'C W&£k®U : x£ ; -;i/--f V7D \Z)lx.-7-)\/ 
NMR (CDClj) 6 : 1.00-1.80 (6H, m), 2.73 (3H, s), 3.00-3.12 (2H,. m), 3.48-4.02 
10 (2H, m), 4.16(2H, s), 6.98-7.08 (2H, m), 7.14-7.22 (2B, m), 7.74 (1H, s), 
7.78-7.82 (1H, m), 8.86-7.92(lH, m). 
<h-&t) 1-196 

: 180 - 183 'C Wm^mm :»®x^-^ V7D t;n-r^ 
NMR (CDC1 3 ) 6 : 2.78 (3H, s), 3.40 (3H, s), 3.58-3.64(2H, m), 3.66-3. 74(2H, 
15 m), 4.16 (2H, s), 6.37-6.49(lH, m), 6.96-7.04(2H, m), 7.14-7.21 (2H, m), 
8.04(1H, s), 8.64-8.67(lH, m), 8.77-8. 84(1H, m). 
ibS® 1-197 

1^:208 - 210 'C : -ji-*;x.?juzc-t)1, 

NMR (DMSO) 6 : 2.75 (3H, s) , 4.22 (2H, s) , 4.51 (2H, d, J=6.1Hz), 
20 7.12-7.18(2H, m), 7.27-7.34 (5H, m) , 7.33-7.37 (2H, m), 8.13 (1H, s) , 8.65 
(1H, s) , 8.91 (1H, s) , 9.12 (1H, t, J=5.5Hz). 
•fb£$J 1-198 

®&£ : 212 - 215 'C V7D 

NMR (CDCI3) 6 : 2.76 (3H, s), 4.11 (2H, s), 6.92-7.02 (2H, m), 7.10-7. 28(3H, 
25 m), 7.38-7.46 (2H, m), 7.60-7.70(2H, m), 7.80-8. 08(1H, brs), 8.12 (1H, s), 
8.60-8.66 (1H, m), 8.72-8.80 (1H, m). 
lb£%a 1-199 
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Mti : 217 - 219 'C : 

NMR (CDC1 3 ) <5: 1.30 (3H, t, J=7.2 Hz), 3.19 (2H, q, J=7.2 Hz), 4.18 (2H, 
s), 5.85 (2H, bs), 6.97-7.03 (2H, 1), 7.16-7.20 (2H, m), 8.19 (1H, s), 8.77 
(1H, s), 8.80 (1H, d, J=2.0Hz). 
5 {b£tl 1-200 

Witi :214-216'C ?HgHig& : x*y-;i, 

NMR (CDC1 3 ) 6: 1.29 (3H, t, J=7.2 Hz), 3.07 (3H, d, J=4.0 Hz), 3.18 (2H, 
q, J=7.2Hz), 4.16 (2H, s), 6.09 (1H, bs), 6.97-7.04 (2H, m), 7.16-7.20 (2H, 
m), 8.05 (1H, s), 8.68 (1H, s), 8.79 (1H, d, J=2.1 Hz). 
10 fc&fy) 1-201 

Mti :194-195 e C MHfc& : 

NMR (CDCI3) 6: 1.29 (3H, t, J=7.2 Hz), 1.29 (3H, t, J=7.2 Hz), 3.17 (2H, 
q, J=7.2 Hz), 3.50-3.59 (2H, m), 4.16 (2H, s), 6.07 (1H, bs), 6.97-7.03 (2H, 
m), 7.16-7.21 (2H, m), 8.03 (1H, s), 8.63 (1H, d, J=1.8Hz), 8.79(1H, d, 
15 J=1.8Hz). 

ib-SM 1-202 

:196-197'C m@m®m : x*/-;i, 
NMR (CDCI3) 6: 1.29 (3H, t, J=7.2 Hz), 1.29 (6H, d, J=6.5 Hz), 3.19 (2H, 
q, J=7.2 Hz), 4.17 (2H, s), 4.25-4.40 (1H, m), 5.82 (1H, bs), 6.98-7.04 (2H, 
20 m), 7.16-7.21 (2H, m), 8.01 (1H, s), 8.58 (1H, s), 8.80 (1H, d, J=2.1 Hz). 
<b-&t) 1-203 

:136-138'C Si&§ilfc& : x*y_;t, 
NMR (CDCI3) 6 : 1.29 (3H, t, J=7.2 Hz), 1.00-1.75 (6H, m), 3.00-3.17 (4H, 
m), 3.60 (1H, bs), 3.92 (1H, bs), 4.16 (2H, s), 6.99-7.05 (2H, m), 7.16- 
25 7.19 (2H, m), 7.77 (1H, s), 7.80 (1H, d, J=1.8 Hz), 8.88 (1H, d, J=2.1 Hz). 
1-204 

NMR (CDCI3) 6 : 1.29 (3H, t, J=7.2 Hz),. 3.18 (2H, q, J=7.2 Hz), 3.41 (3H, 
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s), 3.61 (2H, d, J=5.0 Hz), 3.71 (2H, d, J=5.0 Hz), 4.16 (2H, s), 6.41 (1H, 
bs), 6.97-7.03 (2H, m), 7.16-7.20 (2H, m), 8.07 (1H, s), 8.65 (1H, s), 8.80 
(1H, d, J=2.1 Hz). 
fc&m 1-205 
5 l&ti :201-203'C Hi^ffiW : 

NMR (CDC1 3 ) 6: 1.26 (3H, t, J=7.2 Hz), 3.14 (2H, q, J=7.2 Hz), 4.14 (2H, 
s), 4.68 (2H, d, J=5.5 Hz), 6.41 (1H, bs), 6.97-7.03 (2H, m), 7.14-7.19 (2H, 
m), 7.26-7.40 (5H, m), 8.06 (1H, s), 8.66 (1H, d, J=2.1 Hz), 8.77 (1H, d, 
J=2.1 Hz). 
10 1-206 

!&£ : 196 - 197 °C MH&SS : x*y-;i, 

NMR (CDCI3) 6 : 1.28 (3H, t, J=7.2 Hz), 3.16 (2H, q, J=7.2 Hz), 4.12 (2H, 
s), 6.94-7.01 (2H, m), 7.13-7.26 (3H, 0), 7.40-7.45 (2H, m), 7.67 (2H, d, 
J=7.6Hz), 8.01 (1H, s), 8.16 (1H, s), 8.64 (1H, s), 8.78 (1H, 

15 <fb£tl 1-207 

:150-152'C n&m®1£ : 
NMR (CDCI3) 6 : 1.29 (3H, t, J=7.2 Hz), 2.81 (3H, s), 3.14 (2H, q, J=7.2 Hz), 
3.18 (3H, s), 4.16 (2H, 3), 6.99-7.05 (2H, m), 7.14-7.19 (2H, m), 7.83 (1H, 
s), 7.84 (1H, s), 8.85 (1H, d, J=2.1 Hz). 

20 1-208 

: 178 - 180 'C Wmm®m : Sfifil'-'fvyDhlM-Tji/ 
NMR (CDCI3) 6 : 1.05(6H,d, J=6.7Hz), 2.30(1H, m), 3.00(2H, d, J=6.7Hz), 
4.18(2H, s), 5.68-6. 12(2H, brs), 6.95-7.05(2H, m), 7.14-7. 24(2H, m), 
8.16(1H, s), 8.74-8.78(lH, m), 8.80-8.84(lH, m). 

25 ih&%a 1-209 

m& : 170 - 171 -c w^mrnm mm^jv 

NMR (CDCI3) 6: 1.05(6H, d, J=6.7Hz), 1.30(3H, t, J=7.4Hz), 2.36(1H, m), 
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3.04(2H, d, J=6.7Hz), 3.50-3.62(2H, ■), 4.17(2H, s), 5.95-6. 03(1H, a), 
6.96-7.05(2H, m), 7.14-7. 24(2H, ■), 8.02(1H, s), 8.60-8.64(lH, m), 8.79- 
8.82(1H, m). 
ih&m 1-210 

N£ : 171 - 173 °C W^m^m : i^-A^V7DtjH-r;i, 
NMR (DMSO) <?: 0.97(6H, d, J=6.4Hz), 1.17(6H, d, J=6.4Hz), 2.23(1H, sept, 
J=6.7Hz), 3.07(2H, d, J=6.7Hz), 4.04-4.16UH, m), 4.23(2H, s), 7.12-7. 18(2H, 
m), 7.32-7. 36(2H, a), 7.96(1H, s), 8.38(1H, d, J=7.6Hz), 8.52(1H, d, J=1.8Hz) , 
8.89UH, d, J=1.5Hz). 
1-211 

m& : 140 - 142 -c n&t&mm i^-^-^v/nein-rA 

NMR (DMSO) 6: 0.97(6H, d, J=6.7Hz), 2.24(1H, sept, J=6.7Hz), 3.07(2H, d, 
J=6.7Hz), 3.29(3H, s),3.30-3.49(4H, m), 4.22(2H, s), 7.12-7.18(2H, m), 
7.32-7.36(2H, m), 8.03(1H, s), 8.62(111, d, J=1.8Hz), 8.65(1H, brs) , 8.89(1H, 
d, J=2.1Hz). 
1-212 

m& : 260 - 262 : SSSxf;!/ 

NMR (CDClj) 6 : 1.30-2. 00 (10H, m), 3.38-3. 49(1H, m), 4.18(2H, s), 5.70- 
6.00(1H, brs), 6.96-7.04(2H, m), 7. 16-7.22(2H, m), 8.15(1H, s), 8.72-8. 76(2H, 
m), 8.80-8.82(lH, m). 
•fb-^tJ 1-213 

: 163 - 164 'C : ^V7D^x-r;V 

NMR (CDC1 3 ) 6 : 1.20-2. 00(10H, m), 3.08(3H, d, J=2.3Hz), 3.36-3. 48(1H, m), 
4.16(2H, s), 6.00-6.1K1H, m), 6.96-7.04(2H, m), 7. 14-7.20(2H, m), 8.01(1H, 
s), 8.62-8.68(lH, m), 8.78-8.82(lH, m). 
lh-&%) 1-214 

NMR (CDC1 3 ) 6 : 1.06-2. 00(10H, m), 2.80(3H, s), 3.19(3H, s), 3.28-3.44(lH, 
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l), 4.16(2H, s), 6.96-7.08(2H, ■), 7. 10-7.20(2H, m), 7.78-7.86(2H, m), 
8.80-8. 92(1H, m), 13.6-14.2(1H, brs). 
1-215 

MX : 163 - 164 "C : ^V^nKM-^ - <fy7 D /V 

5 

NMR (CDC1,) <?:1.20-2.00(10H, m), 3.08(3H, d, J=2.3Hz), 3.36-3.48(lH, m), 
4.16(2H, s), 6.00-6. 11(1H, m), 6.96-7.04(2H, m), 7. 14-7.20(2H, m), 8.01(1H, 
s), 8.62-8.68(lH, m), 8.78-8.82(lH, m). 
1-216 

10 ®ti : 165'C Wm$k®i& : gm^?-^ 

NMR (CDC1 3 ) 6 : 2.04-2.14 (2H, m), 3.25 (2H, t, J=7.5 Hz), 3.37 (3H, 3), 3.52 
(2H, t, J=5.7Hz), 4.17 (2H, s), 5.94 (2H, brs), 6.96-7.05 (2H, m), 7.14-7.22 
(2H, m), 8.23 (1H, s), 8.81 (2H, s). 
fb^tl 1-217 

15 il^ : 148°C WtiSmmm : if8i^l/-i?-fV7Dt:M-rjl, 

NMR (CDC1 3 ) 6 : 2.03-2.14 (2H, 1), 3.07 (3H, d, J=5.1 Hz), 3.23 (2H, t, J=7.5 
Hz), 3.37 (3H, s), 3.51 (2H, t, J=6.0 Hz), 4.16 (2H, s), 6.16 (1H, brs), 
6.95-7.05 (2H, m), 7.14-7.22 (2H, m), 8.08 (1H, s), 8.71 (1H, s), 8.79 (1H, 
d, J=1.2 Hz), 12.63 (1H, brs). 
20 ft^t) 1-218 

: 123 - 126°C : Sf|i^-«>WV/Dt;n-f ;p 

NMR (CDCI3) 6: 2.03-2.13 (2H, m), 2.81 (3H, s), 3.18 (3H, s), 3.21 (2H, t, 
J=7.2 Hz), 3.35 (3H, s), 3.50 (2H, t, J=6.0 Hz), 4.16 (2H, s), 6.97-7.06 (2H, 
1), 7.12-7.20 (2H, m), 7.83 (1H, s), 7.85 (1H, s), 8.85 (1H, d, J=1.2 Hz), 
25 13.44 (1H, brs). 
ft-£f3 1-219 

Mti : 259 - 261 V \ **J-fr 
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7c3f##f : C t4 H, 7 FN 2 0s t b X 

ftWM (%) : C, 71.99; H, 4.28; F, 4.74; N, 7.00. 

(%) : C, 71.87; H, 4.15; F, 4.63; N, 6.90. 
NMR (CDC1 3 ) 6 : 4.20 <2H, s), 5.76 (2H, m), 7.01 (2H, 0), 7.20 (2H, m), 7.54 
5 (2H, m), 7.65 (1H, m), 7.80 (2H, m), 8.00 (1H, s), 8.82 (1H, m), 8.85 (1H, 
m). 

itS® 1-220 

: 88 - 89 °C W^^mU : * * J -)V 
7b%ft%X : C 25 H I9 FN 2 0 3 (H 2 0) 0 . 6 t It 
10 (%) : C, 70. 61; H, 4.79; F, 4.47; N, 6.59. 

frffiM (%) : C, 70.52; H, 4.58; F, 4.33; N, 6.43. 

NMR (CDC1 3 ) 6: 3.02 (3B, d, J=4.5 Hz), 4.18 (2fl, 3), 6.00 (IB, brq), 7.01 
(2H, m), 7.19 (2H, m), 7.54 (2H, m), 7.64 (1H, m), 7.78 (2H, m), 7.86 (1H, 
s), 8.75 (1H, m), 8.81 (1H, m). 
15 1-221 

Mti : 70 - 72 «C 5«M«K : * * J -)\, 
7t%9tm : C 26 H 2I FN 2 0 3 (H 2 0) 0 . 5 t UT 

nnm (%) c, 71.38; h, 5.07; f, 4.34; n, 6.40. 

fiffim (%) : C, 71.25; H, 5.08; F, 4.32; N, 6.46. 
20 NME (CDC1 3 ) 6 : 1.24 (3H, t, J=7.4 Hz), 3.50 (2H, m), 4.19 (2H, s), 5.95 (1H, 
brt), 7.01 (2H, m), 7.20 (2H, m), 7.53 (2H, m), 7.64 (1H, m), 7.80 (2H, m), 
7.86 (1H, s), 8.72 (1H, m), 8.80 (1H, m). 
Ib&tl 1-222 

®& : 77 - 78 'C &&&&& : **;-)\, 
25 ytMftffi : WjFN^^O)!., t LX 

fHHI (%) : C, 70.42; H, 5.47; F, 4.13; N, 6.08. 
##ffll (%) : C, 70.47; H, 5.32; F, 4.01; N, 5.93. 
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NMR (CDCI3) 6 : 1.25 (6H, d, J=6.3 Hz), 4.19 (2H, s), 4.29 (1H, m), 5.79 (1H, 
brd), 7.01 (2H, m), 7.20 (2H, m), 7.53 <2H, m), 7.64 (1H, m), 7.80 (2H, m), 
7.84 (1H, s), 8.67 (1H, m), 8.80 (1H, m). 
KG® 1-223 

: 150-151 V : ^y-;i/-fV7Dt;n-r;i/ 

TViMfrtir : C 29 H 26 FN 2 0 3 1 It 

trJ?«I (%) : C, 74.34; H, 5.38; F, 4.05; N, 5.98. 
#*ff{l (X) : C, 74.07; H, 5.25; F, 4.01; N, 5.87. 

NMR (CDC1,) 6 : 1.12 (1H, m), 1.29 (1H, m), 1.58 (4H, m), 3.08 (2H, m), 3.50 
(1H, m), 3.92 (1H, m), 4.18 (2H, s), 7.03 (2H, m), 7.19 (2H, m), 7.53 (2H, 
0), 7.60 (1H, s), 7.63 (1H, m), 7.75 (2H, m), 7.87 (1H, m), 8.90 (1H, m). 
<b-&® 1-224 

: 178 - 180 V WteB®m : 
7G^#*t : C 27 H 2S FN 2 0 4 i: LX 

mnm (%) c, 70.73; h, 5.06; f, 4.14; n, 6.11. 

frffim (%) : C, 70.46; B, 4.89; F, 4.04; N, 6.03. 

NMR (CDC1 3 ) 6 : 3.34 (3H, s), 3.55 (2H, m), 3.65 (2H, m), 4.19 (2H, s), 6.33 
(1H, brt), 7.01 (2H, m), 7.19 (2H, m), 7.54 (2H, m), 7.64 (1H, m), 7.79 (2H, 
m), 7.90 (1H, s), 8.73 (1H, m), 8.81 (1H, m). 

ib&m 1-225 

gfc£ : 164 - 165 V I^li^I : **;~)\, 
Timfrffi : CjjHjijFNijOai: bt 

(%) : C, 75.90; H, 4.73; F, 3.87; N, 5.71. 
#*f* (%) : C, 75.54; H, 4.56; F, 3.82; N, 5.63. 

NMR (CDC1 3 ) 6: 4.19 (2H, s), 4.65 (2H, d, J=5.7 Hz), 6.26 (1H, brt), 7.01 
(2H, m), 7.19 (2H, m), 7.33 (5H, m), 7.52 (2H, m), 7.64 (1H, m), 7.78 (2H, 
m), 7.91 (1H, s), 8.76 (1H, m), 8.81 (1H, m). 
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fbtlrt/ 1-226 

Mti : 103 - 104 V W®m®m : 
7c3ii#*f : C 30 S tl n z 0 3 £ UT 

trUwl (X) : C, 75.62; H, 4.44; F, 3.99; N, 5.88. 
5 AIRM (%) : C, 75.23; H, 4.24; F, 4.02; N, 5.78. 

NMB (CDC1 3 ) 6 : 4.16 (2H, a), 6.99 (2H, a), 7.18 (3H, a), 7.40 (2H, ■), 7.53 
(2H, a), 7.63 (3H, a), 7.79 (2H, a), 7.86 (IE, brs), 8.00 (1H, s), 8.77 (1H, 
a), 8.79 (1H, a). 
{hS® 1-227 

10 ®ti : 79 - 81 'C : 4V7nji;-/U 

NMR (CDCI3) 6: 2.81 (3H, s), 3.14 (3H, s), 4.18 (2H, s), 7.02 (2H, a), 7.16 
(2H, a), 7.53 (2H, a), 7.62 (1H, a), 7.65 (1H, s), 7.76 (2H, a), 7.93 (1H, 
a), 8.86 (1H, a), 12.73 (1H, brs). 
itS® 1-228 

15 :174 - 175 °C WMmm : ^ * J ? □ d*;ua 

NHR (CDC1,) 6: 3.90 (3H, s), 4.22 (2H, s), 7.03 (2H, a), 7.22 (2H, a), 7.55 
(2H, a), 7.66 (1H, a), 7.80 (2H, a), 8.58 (IB, s), 8.84 (1H, a), 9.30 (1H, 
a). 

ft** 1-229 

20 Mti : 243 - 245 «C mMfftlik : i®xf;p 

NMR (d„-DMSO) 6: 4.25 (2H, s), 7.13-7.19 (2H, a), 7.32-7.38 (4H, a), 7.43 
(1H, brs), 7.83 (1H, s), 7.85-7.90 (2H, a), 8.01 (1H, brs), 8.84 (1H, d, J=2.1 
Hz), 8.89 (1H, d, J=2.1 Hz). 
ibS® 1-230 

25 ft* : 156 - 158 °C : S^x^MV7Dt;H-^ 

NMR (d 6 -DMSO) 6: 2.79 (3H, d, J=4.5 Hz), 4.24 (2H, s), 7.13-7.19 (2H, a), 
7.32-7.38 (4H, a), 7.75 (1H, s), 7.84-7.89 (2H, a), 8.48 (1H, d, J=4.5 Hz), 
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8.76 (1H, d, J=1.8 Hz), 8.89 (1H, d, J=1.8 Hz), 11.11(1H, brs). 
: C 2S H 18 F 2 N 2 0 3 1 IT 
{%) : C, 69.44; H, 4.2O; F, 8.79; N, 6.48. 
ftffim (%) : C, 69.14; H, 4.09; F, 8.53; M, 6.43. 
5 fo-SVo 1-231 

i&/£ : 152 - 153 °C mm&®m : SfSxfjHvrD^U-r^ 
NMR(d 6 -DHS0) 6: 1.12 (3H, t, J=2.1Hz), 3.29 (2H, m), 4.25 (2H, s), 7.13-7.19 
(2H, m), 7.33-7.38 (4H, m), 7.74 (1H, s), 7.85-7.90 (2H, m), 8.52 (1H, t, 
J=5.7 Hz), 8.73 (1H, d, J=2.1 Hz), 8.90 (1H, d, J=2.1 Hz), 10.80(1H, brs). 
10 TiMfrffi : WAOjtlt 

mnm (%) c, 69.95; h, 4.52; f, 8.51; n, 6.27. 

ftmm. (%) : C, 69.65; H, 4.48; F, 8.25; N, 6.15. 
{b-g-tl 1-232 

: 167 - 169 'C #*§fl&& : 
15 NMR (CDC1 3 ) 6 :1.26(6H, d, J=6.7Hz), 4.19(2H, s), 4.27-4.34(lH, m), 5.87(1H, 
d, J=7.3Hz), 6.98-7.04(2H, m), 7. 16-7.22(4H, m), 7.82(1H, s), 7.83-7. 88(2H, 
m), 8.71 (1H, s), 8.77(1H, s). 
<\j&M 1-233 

: 114- 116 V W@&mi& : * * J -fr-f V Tu ^Jl^-^ju 
20 NMR (CDC1 3 ) 6 : 1.12 (1H, m), 1.31 (1H, m), 1.59 (4H, m), 3.09 (2H, m), 3.53 
(1H, m), 3.91 (1H, m), 4.18 (2H, s), 7.00-7.06 (2H, m), 7.17-7.23 (4H, m), 
7.58 (1H, s), 7.79-7.84 (2H, m), 7.89 (1H, d, J=1.8 Hz), 8.88 (1H, d, J=1.8 
Hz), 12.07(1H, brs). 
IhGVO 1-234 
25 Mti :152 - 154'C : 

NMfi (CDC1,) 6 :3.36(3H, s), 3.54-3.60(2H, m), 3.62-3. 70(2H, m), 4.19(2H, s), 
6.38-6.44UH, m), 6.98-7.06(2H, m), 7.16-7.24(4H, m), 7.80-7.90(3H, m), 
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8.74-8.80(2H, m). 
1-235 

Mti :172 - 173'C HSfigft : ^V7D/V-^/ 

NMH (CDCI3) <? :4.19(2H,s), 4.66(2H, d, J=3.1Hz), 6.28-6.36(lH, m), 6.98- 
5 7.06(2H, m), 7. 14-7.23(4H, m), 7.30-7.38(4H, m), 7.80-7. 86(2H, m), 8.78- 
8.82(2H, n). 
1-236 

®& :95 - 98-C m&H,®® : >fV7D^l/i-f;v 
NME (CDCI3) 6 : 4.16(2H, s), 6.94-7.04(2H, m), 7.12-7.24(5H, m), 7.34-7.44(2H, 
10 m), 7.60-7.72(2H, m), 7.80-792(2H, m), 8.04(1H, s), 8.22(1H, brs), 8.54- 
8.90(2H, m). 
ftx&m 1-237 

m& : 115 - 116 -c n^mm •. mm^)^ y7Dt;n-^ 

NME (d 6 -DMS0) 6: 2.79 (3H, s), 3.06 (3H, s), 4.25 (2H, s), 7.14-7.20 (2H, 
15 id), 7.32-7.39 (4H, m), 7.46 (1H, s), 7.85-7.89 (2H, m), 8.01 (1H, d, J=2.1 
Hz), 8.90 (1H, d, J=2.1 Hz), 10.84(1H, brs). 

ftn®. (%) : C, 69.95; H, 4.52; F, 8.51; N, 6.27. 
frffim (%) : C, 69.71; H, 4.65; F, 7.97; N, 5.99. 
20 1-238 

Mti : 181 - 183 °C W@i®®m : * * J -)], 

NME (d 6 -DMS0) 6: 3.86 (3H, s), 4.28 (2H, s), 7.15-7.21 (2H, m), 7.31-7.40 
(4H, m), 7.84-7.89 (2H, m), 8.30 (1H, 3), 8.92 (1H, d, J=2.1 Hz), 9.23 (1H, 
d, J=2.1 Hz). 
25 fb^t) 1-239 

®& : 209 - 210 «C W&&®m : * f> J y± y > 
NME (d 8 -DMS0) d : 4.25 (2H, s), 7.13-7.19 (2H, m), 7.24 (1H, dd, J=4.0, 4.9 
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Hz), 7.33-7.38 (2H, m), 7.42 (1H, brs), 7.66 (1H, d, J=4.0 Hz), 7.84 (1H, 
s), 7.99 (1H, brs), 8.10 (1H, d, J=4. 6 Hz), 8.86 (1H, d, J=1.5Hz), 8.90 (1H,. 
d, J=2.1 Hz). 
it^m 1-240 

5 Mti : 200 - 201 «C Silgl : ^y-A-7-feM/ 

NMR (CDC1,) 6: 3.06 (3H, d, J=4.9 Hz), 4.15 (2H, s), 6.37 (1H, brd, J=4.3 
Hz), 6.97-7.03 (2H, m), 7.16-7.20 (3H, ■), 7.71 (1H, dd , J=0.9, 3.6 Hz), 
7.77 (1H, dd, J=0.9, 4.9 Hz), 7.99 (1H, s), 8.72-8.73 <2H, ■). 
<h&® 1-241 

10 ®& : 174 - 175 V W^mM : A * J -)l>-4 y 7u 

NMR (CDC1 3 ) 6 : 1.28 (3H, t, J=7.3 Hz), 3.49-3.58 (2H, m), 4.17 (2H, s), 6.18 
(1H, brt), 6.97-7.03 (2H, ■), 7.17-7.21 (3H, m), 7.73 (1H, dd , J=l.l, 3.8 
Hz), 7.77 (1H, dd, J=0.6, 4.9 Hz), 8.00 (1H, s), 8.72-8. 75(2H, m). 
ih&yo 1-242 

15 : 202 - 204 «C : y y 

NMR (CDCI3) 6 : 4.17 (2H, s), 4.68 (2H, d, J=5.8 Hz), 6.45 (1H, brt), 6.98-7.04 
(2H, 1), 7.16-7.21 (2H, m), 7.31-7.37 (5H, m), 7.73 (1H, dd, J=0.9, 3.6 Hz), 
7.77 (1H, dd, J=1.2, 4.9 Hz), 8.06 (1H, s), 8.76-8.77 (2H, m). 
fc-Sm 1-243 

20 ®& : 158 - 160 «C : v7Dt;n-^ 

NMR (CDCI3) 6 : 2.85 (3H, s), 3.18 (3H, s), 4.18 (2H, s), 6.99-7.05 (2H, m), 
7.15-7.22 (3H, m), 7.75-7.79 (2H, m), 7.90 (1H, s), 7.94-7.95 (1H, m), 8.83 
(1H, d, J=1.8 Hz). 

25 mmm 65 

ibS® 1-244 
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O OH 

1-244 



MS 1 Xg 

mmm 63 <z>m i xgiat.t»e>nfeft^n 141(1.52 g , 3.90 mmoi)*5«fcu< 

l-t Ko h iJ7V'-;i' (52.6 mg, 0.39 mmol) O DMP (15 ml) MMM. 

5 2.0*y*f-jvr$>m mM2.n ml, 5.84 maolK l-o:^;i/-3-(3- 

3M $ y 7-n § p £££ (896.0 ig, 3.90 mmol) £§i# 

JO* 60#H8&#l,fc&s SJfo$k:7j<(20inl)£r8iTl/fc. #fUlU&a£il£33lUfc 
SE&U <b-&%210 (1.47g, 3.52 mmol) £ fi &f£A i; LTJRJfs 

90.3XT»fc. 
10 |2II 

S8 1 XlKiot^&nfcft^ 210(1.47 g, 3.52 moD^mMm 62 CDfg 7 
XSfcH*bTRf&*fftr^ fli^«211 (1.38g)*efitSftfcbT«fl«jfc#fc. 
^ 3 Xf 

iZXttioTHfenfeft^ft 211 (191.0 lag, 0.5 nnol)&$jfc0j| 62 OH 8 
15 Igfc*l;TEI&*fTV\ <fbi^fel212 (165.0 mg, 0.43 raol)«lR* 86.0»9fc o 
|4Xg 
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l3l|l: 1 J;otj?^feflj^ 212(165.0 nig, 0.43 vmol)%%fam 45 <om 3 
XgklJpbTSJCS^ff W MMih^^S 1-244 (82.5 mg, 0.25 mmol)^^i^fei^^ 

R|j& : 177 - 178 °C BtNlftft : x-^;p 
5 NMR (CDC1 3 ) 5 : 3.1K6H, s), 4.17(2H, s), 5.72(lH,brs), 6.29(1H, brs), 
6.95-7.05(2H,, m), 7. 14-7.24(2H, m), 7.86(lH,s), 8.64-8.66(lH,m), 8.90- 
8.94(lH,m), 14.6(lH,brs). 

mmm M&vmmm teos&mtmbs itsm 1-245-1-248 ££$1^0 



<b£t> 1-245 

: 199 - 202 °C #*SH££| : mm^)V - -f V 7" D K*x- 
NMR (CDC1 S ) d: 3.41(3H, s), 3.67(3H, s), 4.17(2H, s), 5.56-6.40(2H, m), 
6.95-7.05(2H, m), 7. 15-7.23(2H, i), 7.98(1H, s), 8.67-8. 72(1H, m), 8.88- 
15 8.93(1H, i). 
<h£® 1-246 

gfc£ : 99 - 102 *C ¥*SH«& \4 V )\> 
NMR (CDC1 3 ) 6 : 3.43(3H, s), 3.67(3H, s), 3.94(3H, s), 4.20(2H, 3), 
7.00-7. 08(2H, m), 7. 15-7.25(2H, m), 8.58(1H, s), 8.70-8.78(lH, m), 9.30- 
20 9.350H, m). . 
fli^tt 1-247 

il^ : 90-91 °C n^^mm :*fr;-)V-j vrnK;n-rji, 

NMR (CDCI3) <?:3.10(6H, s), 3.39(3H, s), 3.58(2H, t, J=4.8Bz), 3.68(2H, q, 

J=5.4Hz), 4.16(2H,s), 6.56(lH,brs), 7.00(2H, t-like, J=8.4Hz), 7.18(2H, dd, 



R 2 OC 




1-245 : R1 =NH 2 R2=NMe(OMe) 

I-246 : R1 =OMe R2=NMe(OMe) 

l-247:R1=NHCH 2 CH 2 OMe R2=NMe 2 

I-248 : R1 =NMe 2 R2=NMe 2 
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J=8.4H&5.4Hz), 7.77(1H, s), 8.64<1H, d, J=2.1Hz), 8.83(1H, d, J=2.1Hz). 
fb-^-t) 1-248 

Btj^ : 160 - 161 -c mm^mm 

MMR (CDC1,) <?:2.90(3H, s), 3.10(6H, s), 3.20(3H, s), 4.15(2H, s), 7.01(2H, 
t-like, J=8.7Hz), 7.16(2H, dd, J=8.7&5.4Hz), 7.49(1H, s), 8.03(lfl, d, 
J=1.8Hz), 8.67(1H, d, J=1.8Hz). 

mmm 66 

1-249 
COOH 



MeOC 




m i ig 

^SS^64 0^3XgJ;o-C^e»nfcft^2O8 (87.0mg, 0.25 mmol)£§liJg0!| 
45©^3xgtipbTS^^ff^, MftHrfc 1-249 (43.2mg, 0.15 mmol)*£»< 

: 134 - 136 V WfftiM,®® : j 
NMR (DMSO) 6: 2.73 (3H, s) , 4.20 (2H, s) , 7.12-7.18(2H, m ) , 7.35-7.39 
(2H, m), 7.38 (1H, d, J=8.9Hz) , 7.87 (1H, d, J=8.9Hz) , 8,15 (1H, d, J=2.1Hz) , 
8.87 (1H, d, J=1.8Hz). 



MMM 67 



COOH 




F mm 
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fin 

0.178 Mol)**l|[«18©»6xati|ii;T£J6*firO N ajHfls-&«H-250(34.0Bg, 
0.08 iuol)fcf5fiieBfcbTJR*46.0X'Cftfe. 

: 255. - 256 "C W$£m®m : »»xf;|. 
NME (d 8 -DMS0) (5" : 4.28 (2H, s), 7.14-7.20 <2H, a), 7.32-7.39 (4H, m) y 
7.85-7.89 (2H, ■), 8.29 (1H, s), 8.90 (1H, d, J=2.1 Hz), 9.32 (1H, d, J=2.1 
Hz). 

nm&m (D&f&mizwt, ik&® 1-251 

<b&® 1-251 



1-251 

Bti : 220 - 223 'C U&m®® : ^y-;i.-^nD^A 

NME (DMSO-de) <S : 4.28 (2H, s), 7.17 (2H, ■), 7.37 (2H, ■), 7.53 (2H, ■), 

7.67 (1H, a), 7.79 (2H, ■), 8.30 (1H, a), 8.92 (1H, ■), 9.31 (1H, m). 




O OH 



mmm 68 



255 




OH 

1-252 



* 1 1§ 

mmm 62 O^Ug-e^b 202 (200mg, 0.542mmol )<DttHb.X 1/ > 

(2ml)^^g^3^^aT^ y d y M0.911, \Amo\)&&wpm<D dmf sad 

l/feo y t U ^>(46mg, 0.49mmol)©7'-fe f>n h y;i/(i n i)^^{-g 

iBT> e*(hU*^;i/S/U;u)7'-feh7* K(0.24nl, 0.97mmoI)£in;U 40-45'C 
20#isi8#Lfco M£-e#iiJ& % ±Mo®*a y k©7% h- h y 

AT-g&Ufco ^^*MflETS*-T5»CJ;oT^e)nfe)a^figtl*, x-^f ;^- 
g£g§x^;^-^i^^i!iii{b^ ifc^tSil^KitK fbHrtl 213(60 mg, 0.13mmol)&Kfe 

LT 24X0iK^^^fe 0 
I2IS 

81 1 XH-ef#e>ftfcrtj£$3 213(60ug, 0. 13mmol)^^JS^J 45 ©13111:$ (; 
T£jS£fT^s ^®<fb£-$l 1-252 (40mg, 0.093mmol)&ft&ijg|l t 72%? 

MR (de-DMSO) 6 : 3.92 (3H, s), 4.26 (2H, s), 7. 13-7.21 (3H, m), 7.33-7.41 
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(3H, m), 8.63UH, s), 8.88 (1H, d, J=1.8Hz), 8.92 (1H, d, J=2.1Hz), 9.26 (1H, 
brs), 9.74 (1H, brs), 12.82 (1H, brs). 
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OH 

1-253 



«1H 

mmm 62 ®m i x.mx^m^tzi^m 202 uoomg, 0.542M01) *mmm 62 

<DM 8XgtipcrSJ5fe^^^ N tfj£^214 (212mg, O.47Ommol)£0<&j|Sfli; b 
XW 86.7X-Cf# tzo 
% 211 

ft lXS-Cfcfe jxfcfc£fc2U(10Bg, O.O22mmol)£||Ji60!| 68 0^ 2 igC$U 
TKJfcSfrl^ «B<b^tt 1-253 (Sig, 0.012uol)&JMR&|ga& UTJR^ 55% 

NMR (d 6 -DMS0) <5 : 4.33 (2H, s), 7. 13-7.19(2H, m), 7.27 (1H, d, J=3.3Hz), 
7.36-7.41 (2H, ■), 7.56 (1H, d, J=3.3Hz), 8.56(1H, s), 8.90 (1H, d, J=1.8Hz), 
9.30 (1H, d, J=1.8Hz), 12.73 (1H, brs). 
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mmm 62 ©^stfttsjsL, its® 1-254 ££f&Lfc 



MeOOi 




F 



1-254 :R= NHPh 



1-254 

Witi: 212-213 V : 7* Y >-7* Y - r V )\, 

NME (CDCI3) 6: 4.01 (3H, s), 4.09 (2H, s), 6.96 (2H, t, J=8.4 Hz), 7.10 - 
7.26 (3H, m), 7.42 (2H, d, J=7.8 Hz), 7.68 (2H, d, J=7.8 Hz), 8.06 (1H, br.s), 
8.13 (1H, s), 8.64 (1H, br.s), 8.78 (1H, br.s), 11.89 (1H, br.s). 

mmm n 

mmm 62<D&m&vi&bxB.j&L, 1-255 

-fb^^J 1-255 



ltt£: 190- 194 «C HtSM*!: 7* Y > -7* Y - r <J )V 
NMR (CDClg) 6: 4.05 (3H, s), 4.18 (2H, s), 6.99 (2H, t, J=8.4 Hz), 7.11 - 
7.20 (3H, m), 7.79 - 7.86 (1H, m), 8.30 - 8.33 (1H, m), 8.35 (1H, s), 8.41 
(2H, d, J=8.1 Hz), 8.74 (1H, br.s), 8.79 (1H, d, J=2.1Hz), 8.87 (1H, d, 
J=2.1Hz), 12.13 (1H, br.s). 




9 



1-255 



258 



WO 02/070486 



m 



PCT/JP02/01778 



R 4 -R 3 




±I3ft'&tJl©R 1 N R 2 > R 3 > R 4 J&VR 8 <Dg&S£: bTtt % WTOii&g 
R 1 = H (1A), Me (1B), Et (1C), l-Pr (1D), l-Bu (1E) 



R = H (2A), Me (2B), Et (2C), n-Pr (2D), OMe (2E) 




R 5 = N (5A), CH (5B), CMe (5C), CF (5D) 



O OH 




±Bfl3-&« II ®RK RK R 3 s R 4 MR 6 OiiSJ:fClt WT©g& 
R 1 = OH (1A), OMe (1B), OEt (1C), Oi-Pr (1D), Et (1E) 

R 2 = -CONH 2 (2A) f -CH 2 -CONH 2 (2B). -CH 2 -CH 2 -OONH 2 (2C), - CONHMe(2D), -CH 2 CH 2 OMe (2E) 

R 3 = -CONH 2 (3A), -CH 2 -CONH 2 (3B), -CH 2 -CH 2 -CONH 2 (3C), - CONHMe(3D), -CH 2 CH 2 OMe (3E), 
-CH 2 CH 2 OH(3F) 

R 4 = -CONH 2 (4A), -CH 2 -CONH 2 (4B), -CH 2 -CH 2 -CONH 2 (4C), -CONHMe(4D) 

-S"0- F < 4A > -S-Q-P (4B) -0-Q-* (4G) ^-O-F (4D) 

"»2 W H2H2 
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(1A,2A > 3A,4A > 5A),(1A,2A,3A,4A,5B),(1A,2A ) 3A,4A 1 5C) ) (1A,2A,3A,4A,5D),(1A,2A,3 
A,4B,5A),(1A ) 2A,3A,4B,5B),(1A,2A,3A,4B,5C),(1A,2A,3A4B,5D),(1A,2A,3A,4C,5A), 
(1A,2A ) 3A,4C,5B),(1A,2A,3A,4C ) 5C),(1A > 2A3A,4C,5D),(1A,2A,3A4D,5A),(1A,2A,3 

A, 4D,5B),(1A > 2A,3A ) 4D,5C),(1A,2A ( 3A,4D,5D),(1A,2A ) 3B ) 4A5A),(1A,2A,3B,4A,5B), 
(1A,2A,3B ) 4A,5C),(1A > 2A,3B I 4A I 5D),(1A,2A3B,4B,5A),(1A I 2A,3B,4B,5B),(1A,2A > 3 
B J 4B,5C) > (1A > 2A,3B,4B,5D),(1A,2A3B,4C > 5A) J (1A2A,3B,4C,5B),(1A I 2A,3B,4C,5C) ) 
(1A > 2A,3B ( 4C,5D),(1A,2A3B J 4D,5A),(1A,2A3B,4D,5B) ) (1A,2A,3B,4D,5C),(1A,2A > 3 

B, 4D,5D),(1A,2A ) 3C,4A,5A),(1A,2A,3C,4A,5B),(1A,2A,3C,4A,5C) ) (1A2A,3C,4A,5D), 
(1A2A,3C,4B,5A),(1A I 2A,3C,4B > 5B),(1A,2A3C,4B,5C),(1A,2A > 3C,4B,5D),(1A,2A ) 3C, 
4C > 5A) > (1A,2A,3C,4C,5B),(1A,2A,3C,4C,5C),(1A2A,3C,4C,5D),(1A,2A,3C,4D I 5A),(1 

A ) 2A,3C ) 4D > 5B),(1A > 2A,3C,4D,5C),(1A,2A,3C,4D,5D),(1A,2A,3D,4A,5A),(1A2A,3D, 
4A,5B),(1A,2A,3D,4A,5C),(1A,2A > 3D,4A,5D),(1A,2A,3D,4B,5A),(1A,2A,3D,4B,5B) ) (1 
A,2A,3D > 4B,5C),(1A J 2A,3D J 4B,5D),(1A,2A,3D,4C,5A) > (1A > 2A,3D,4C,5B),(1A,2A,3D, 
4C,5C) ) (1A,2A,3D,4C,5D),(1A,2A,3D,4D > 5A),(1A,2A I 3D J 4D,5B),(1A,2A,3D,4D,5C),(1 
A,2A J 3D ) 4D,5D),(1A,2A ) 3E ) 4A,5A),(1A,2A ) 3B,4A,5B),(1A,2A,3E,4A,5C),(1A,2A3E,4 
A > 5D),(1A,2A,3E,4B,5A),(1A2A,3E,4B,5B),(1A,2A,3E > 4B,5C),(1A I 2A > 3E,4B,5D),(1A > 
2A,3E,4C,5A),(1A > 2A,3E,4C,5B),(1A2A,3E,4C,5C),(1A,2A,3E,4C,5D),(1A,2A,3E,4D, 
5A),(1A,2A,3E,4D ) 5B),(1A ) 2A,3E,4D,5C),(1A,2A3E,4D,5D),(1A2A,3F > 4A,5A),(1A,2 
A,3F,4A,5B),(1A,2A ) 3F,4A ) 5C),(1A,2A,3F,4A5D),(1A,2A > 3F,4B ) 5A),(1A2A,3F,4B,5 

B) ,(1A,2A,3F,4B 1 5C) ) (1A,2A,3F,4B,5D) ) (1A > 2A,3F,4C,5A),(1A > 2A > 3F,4C,5B) ( (1A,2A, 
3F,4C,5C),(1A ) 2A,3F ) 4C ) 5D),(1A2A,3F,4D,5A),(1A2A,3F,4D,5B),(1A,2A > 3F,4D ) 5C), 
(1A,2A,3F,4D,5D) ) (1A,2B,3A,4A,5A),(1A ) 2B,3A4A,5C),(1A,2B,3A J 4A,5D),(1A > 2B,3 
A,4B,5A) J (1A,2B,3A > 4B,5B),(1A,2B,3A,4B,5C),(1A,2B > 3A,4B,5D) > (1A,2B > 3A,4C > 5A), 
(1A,2B,3A > 4C,5B),(1A,2B,3A,4C,5C) I (1A ) 2B,3A4C ) 5D),(1A,2B,3A > 4D,5A),(1A ) 2B,3 
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A J 4D,5B) J (lA,2B,3A,4D,5C),(lA,2B ) 3A,4D,5D),(lA,2B,3B > 4A,5A),(lA,2B,3B,4A J 5q, 
(lA,2B,3B,4A > 5D),(lA,2B J 3B,4B,5A),(lA,2B,3B,4B > 5B) > (lA,2B,3B,4B,5q,(lA,2B ) 3B I 
4B,5D),(1A,2B,3B,4C,5A),(1A,2B,3B,4C ) 5B) J (1A ) 2B > 3B,4C,5C),(1A,2B ) 3B > 4C,5D) > (1 
A J 2B,3B,4D,5A) > (1A,2B,3B,4D,5B),(1A > 2B,3B,4D,5C),(1A,2B ) 3B,4D > 5D) > (1A,2B,3C,4 
5 A,5A) > (1A ) 2B > 3C,4A,5B) > (1A,2B,3C,4A > 5C),(1A,2B,3C,4A > 5D),(1A,2B,3C,4B,5A),(1A > 
2B,3C,4B,5B) ) (1A,2B,3C,4B,5C) 1 (1A,2B,3C,4B,5D),(1A,2B,3C > 4C,5A),(1A2B,3C,4C, 
5B) ) (1A,2B,3C,4C,5C) ) (1A,2B,3C,4C > 5D),(1A,2B,3C,4D,5A) > (1A,2B,3C,4D,5B) ) (1A,2 
B,3C ) 4D,5C),(1A,2B,3C,4D,5D),(1A,2B,3D > 4A,5A),(1A,2B,3D,4A,5B),(1A2B,3D > 4A, 
5C),(1A,2B ) 3D,4A,5D),(1A,2B,3D,4B,5A),(1A,2B,3D,4B,5B),(1A,2B > 3D,4B,5C),(1A,2 
10 B,3D,4B,5D),(1A,2B,3D,4C,5A),(1A,2B,3D,4C,5B),(1A,2B,3D,4C,5C),(1A2B,3D,4C,5 
D),(1A,2B ) 3D,4D > 5A),(1A,2B,3D ) 4D,5B),(1A > 2B,3D,4D J 5C) I (1A,2B ) 3D,4D,5D),(1A,2 
B,3E,4A,5A),(lA,2B,3E J 4A,5B),(lA,2B > 3E,4A,5C),(lA f 2B,3E,4A,5D) J (lA,2B,3E,4B,5 
A) > (1A,2B,3E ) 4B,5B) > (1A,2B,3E,4B,5C),(1A,2B,3E,4B,5D),(1A,2B,3E,4C,5A),(1A,2B I 
3E,4C,5B) > (1A,2B I 3E 1 4C,5C),(1A,2B,3E,4C,5D),(1A,2B,3E,4D,5A),(1A,2B,3E,4D,5B) ) 
15 (1A,2B,3E,4D > 5C),(1A,2B,3E,4D,5D),(1A,2B,3F,4A > 5A) J (1A,2B ( 3F,4A,5B),(1A,2B,3F, 
4A,5C),(1A ) 2B > 3F,4A,5D),(1A,2B,3F,4B,5A),(1A,2B,3F,4B,5B),(1A,2B,3F,4B,5C),(1A, 
2B,3F,4B,5D),(1A,2B > 3F,4C,5A),(1A,2B,3F,4C,5B),(1A,2B,3F,4C,5C),(1A,2B > 3F,4C,5 
D),(1A,2B,3F > 4D,5A),(1A,2B,3F,4D ) 5B),(1A,2B,3F,4D,5C) > (1A,2B,3F,4D I 5D),(1A,2C, 
3A4A,5A) ) (1A,2C > 3A,4A,5B) ) (1A,2C,3A,4A,5C),(1A,2C,3A,4A,5D),(1A,2C,3A,4B,5A 
20 ),(1A,2C,3A,4B > 5B),(1A > 2C,3A,4B ) 5C),(1A,2C,3A,4B,5D),(1A,2C,3A,4C,5A),(1A,2C,3 
A,4C,5B),(1A ) 2C,3A,4C,5C) J (1A,2C J 3A,4C,5D) ) (1A,2C,3A,4D,5A),(1A,2C,3A,4D > 5B), 
(1A2C,3A,4D ) 5C),(1A,2C,3A,4D,5D),(1A ) 2C,3B,4A,5A) ) (1A ) 2C > 3B,4A,5B),(1A I 2C > 3 
B > 4A ) 5C) J (1A,2C,3B,4A > 5D) J (1A2C,3B,4B,5A),(1A,2C,3B,4B,5B) > (1A,2C,3B,4B,5C) J ( 
lA,2C,3B,4B,5D),(lA,2C,3B ( 4C,5A),(lA,2C,3B,4C,5B),(lA,2C,3B,4C,5q,(lA > 2C,3B, 
25 4C,5D),(1A,2C,3B,4D,5A),(1A,2C,3B,4D,5B),(1A,2C,3B,4D,5C),(1A,2C,3B,4D,5D),(1 

A, 2C,3C,4A,5A),(1A,2C,3C,4A,5B) ) (1A,2C,3C,4A,5C),(1A,2C,3C,4A,5D),(1A,2C,3C > 4 

B, 5A) ) (1A,2C,3C,4B,5B) ) (1A,2C,3C,4B,5C) ) (1A > 2C,3C > 4B,5D),(1A,2C,3C,4C,5A),(1A, 
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2C,3C,4C,5B),(1A,2C,3C,4C,5C),(1A,2C,3C ) 4C,5D) ) (1A,2C,3C,4D,5A),(1A,2C,3C > 4D, 
5B),(1A,2C,3C > 4D,5C),(1A,2C,3C,4D,5D),(1A,2C,3D,4A,5A) > (1A,2C,3D,4A,5B),(1A,2 

C, 3D,4A,5C),(1A I 2C ) 3D,4A,5D),(1A,2C,3D,4B,5A),(1A,2C > 3D,4B,5B),(1A I 2C,3D I 4B,5 
C),(1A,2C,3D,4B ) 5D),(1A,2C > 3D,4C,5A) ) (1A,2C,3D,4C,5B),(1A,2C,3D,4C,5C),(1A,2C > 

5 3D,4C,5D) J (1A,2C,3D,4D,5A),(1A,2C,3D,4D > 5B),(1A,2C,3D,4D,5C),(1A,2C,3D,4D,5D 
) ) (1A,2C > 3B,4A ) 5A),(1A,2C,3E,4A,5B),(1A,2C ) 3E,4A,5C),(1A ) 2C,3E,4A,5D),(1A,2C > 3 

E, 4B ( 5A) > (1A,2C,3E,4B > 5B),(1A,2C,3E,4B,5C),(1A,2C,3E,4B,5D),(1A,2C,3E,4C,5A) > ( 
1A > 2C,3E,4C,5B) > (1A,2C 1 3E,4C I 5C),(1A ) 2C > 3E,4C,5D),(1A,2C,3E,4D,5A),(1A > 2C,3E > 4 

D, 5B),(1A 1 2C,3E,4D,5C),(1A > 2C,3E,4D ) 5D) I (1A ) 2C,3F J 4A,5A),(1A,2C,3F,4A,5B) > (1A, 
10 2C,3F,4A,5C),(1A,2C,3F,4A,5D),(1A,2C,3F,4B,5A),(1A,2C,3F,4B,5B),(1A,2C > 3F,4B,5 

C),(1A > 2C,3F,4B,5D) ) (1A,2C,3F,4C ) 5A),(1A > 2C,3F,4C,5B) ) (1A,2C > 3F,4C,5C),(1A,2C J 3 

F, 4C,5D),(1A,2C,3F,4D J 5A) > (1A,2C,3F,4D,5B),(1A ) 2C,3F > 4D,5C),(1A,2C,3F,4D,5D),( 
1A > 2D J 3A,4A J 5A) > (1A,2D,3A,4A,5B) ) (1A,2D,3A,4A,5C),(1A,2D,3A,4A5D),(1A,2D,3 

A, 4B,5A),(1A,2D,3A,4B ) 5B),(1A,2D,3A,4B,5C),(1A,2D ) 3A,4B,5D),(1A,2D,3A,4C J 5A), 
15 (1A,2D,3A ) 4C,5B),(1A,2D I 3A,4C J 5C),(1A,2D > 3A J 4C,5D) > (1A,2D > 3A,4D,5A),(1A > 2D,3 

A ) 4D,5B),(lA > 2D,3A,4D,5C) J (lA,2D,3A,4D,5D) ) (lA,2D > 3B ) 4A,5A),(iA,2D J 3B ) 4A,5B), 
(1A,2D,3B,4A,5C),(1A,2D > 3B,4A,5D),(1A,2D J 3B,4B,5A),(1A,2D,3B > 4B,5B) ) (1A,2D,3 

B, 4B,5C),(1A,2D,3B > 4B,5D),(1A,2D,3B,4C,5A),(1A2D,3B,4C,5B),(1A,2D,3B,4C,5C) ) 
(1A,2D,3B J 4C,5D),(1A,2D,3B,4D,5A),(1A > 2D,3B,4D,5B),(1A,2D,3B,4D,5C),(1A,2D,3 

20 B,4D,5D),(1A,2D,3C,4A,5A),(1A,2D,3C > 4A,5B) ) (1A,2D,3C,4A,5C),(1A,2D,3C,4A,5D), 
(1A,2D,3C,4B,5A),(1A,2D,3C,4B,5B) > (1A,2D,3C,4B,5C) > (1A,2D,3C,4B,5D),(1A,2D,3C, 
4C,5A),(1A,2D,3C,4C,5B),(1A,2D,3C,4C,5C),(1A > 2D,3C,4C > 5D),(1A,2D,3C,4D,5A),(1 
A,2D,3C,4D,5B),(1A,2D,3C,4D ) 5C),(1A,2D,3C > 4D > 5D) > (1A,2D,3D,4A,5A),(1A > 2D,3D, 
4A,5B) ( (1A,2D,3D ) 4A ) 5C),(1A,2D,3D,4A,5D),(1A,2D,3D,4B,5A),(1A > 2D,3D,4B > 5B),(1 

25 A,2D ) 3D,4B,5C),(1A,2D,3D,4B ) 5D),(1A,2D > 3D,4C,5A),(1A,2D,3D,4C,5B),(1A,2D,3D ) 
4C,5C),(1A > 2D ) 3D,4C ) 5D),(1A,2D,3D,4D,5A),(1A,2D,3D,4D,5B),(1A,2D,3D,4D,5C),(1 

A,2D > 3D,4D ) 5D) ) (1A,2D > 3E,4A,5A) > (1A,2D,3E,4A,5B),(1A J 2D ) 3E,4A,5C),(1A,2D,3B,4 
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A ) 5D) > (1A ) 2D,3E,4B,5A),(1A,2D,3E,4B,5B),(1A ) 2D,3E,4B,5C),(1A,2D,3E,4B,5D),(1A, 
2D,3E,4C,5A),(1A,2D,3E > 4C,5B),(1A,2D,3E,4C,5C),(1A,2D,3E,4C,5D),(1A,2D,3E,4D, 
5A) > (1A,2D,3E,4D > 5B),(1A,2D,3E,4D,5C),(1A,2D,3E,4D,5D),(1A2D,3F,4A5A),(1A,2 
D > 3F,4A,5B),(1A,2D ) 3F,4A,5C),(1A,2D,3F,4A5D),(1A,2D,3F,4B I 5A),(1A,2D,3F,4B,5 

B) ,(1A,2D ( 3F,4B,5C),(1A,2D,3F,4B,5D),(1A,2D,3F ) 4C,5A),(1A2D,3F,4C,5B),(1A > 2D, 
3F > 4C,5C),(1A ( 2D,3F,4C,5D),(1A,2D,3F,4D,5A),(1A,2D,3F ) 4D,5B),(1A,2D > 3F,4D > 5C), 
(lA2D,3F,4D,5D),(lA2E,3A,4A,5A),(lA,2E,3A,4A,5B),(lA,2E,3A,4A5q > (lA,2E,3A, 
4A,5D),(1A ( 2E > 3A,4B ) 5A),(1A,2E,3A,4B,5B),(1A > 2E,3A,4B,5C),(1A,2E,3A4B,5D),(1 
A 1 2E,3A ) 4C,5A),(1A,2E,3A4C,5B) J (1A,2E,3A,4C,5C),(1A,2E,3A J 4C > 5D),(1A,2E,3A,4 
D > 5A) > (1A,2E,3A4D,5B) > (1A,2E ) 3A,4D,5C),(1A,2E ) 3A,4D J 5D) > (1A,2E,3B,4A,5A),(1A, 
2E,3B ( 4A,5B),(1A,2E ) 3B,4A,5C) ( (1A,2E,3B,4A,5D),(1A,2E I 3B,4B,5A),(1A2E > 3B,4B, 
5B),(1A J 2E,3B,4B,5C) > (1A,2E,3B,4B,5D),(1A J 2E > 3B,4C,5A),(1A,2E,3B > 4C,5B),(1A2E, 
3B,4C,5C),(1A,2E,3B,4C,5D),(1A,2E,3B,4D,5A),(1A,2E,3B,4D,5B),(1A,2E,3B,4D,5C), 
(1A > 2E,3B,4D ) 5D),(1A2E,3C,4A > 5A),(1A,2E,3C,4A > 5B) I (1A J 2E,3C,4A I 5C) > (1A ) 2E,3C > 
4A,5D),(1A,2E,3C > 4B ) 5A),(1A > 2E,3C,4B,5B) > (1A,2E,3C,4B J 5C),(1A,2E,3C,4B,5D),(1A, 
2E > 3C,4C,5A),(1A ) 2E > 3C,4C > 5B) J (1A > 2E,3C,4C,5C),(1A,2E,3C ( 4C > 5D),(1A2E,3C,4D,5 
A),(1A > 2E,3C > 4D > 5B),(1A ) 2E > 3C,4D,5C),(1A,2E,3C,4D,5D) I (1A2E,3D,4A,5A),(1A,2E > 
3D,4A,5B),(1A > 2E J 3D,4A,5C) ) (1A2E,3D,4A,5D) 1 (1A > 2E,3D,4B,5A),(1A2E,3D,4B > 5B), 
(1A,2E,3D,4B,5C),(1A,2E,3D,4B > 5D),(1A,2E,3D,4C > 5A) ) (1A,2E,3D,4C,5B),(1A,2E,3D, 
4C,5C),(1A > 2E,3D,4C,5D),(1A,2E,3D,4D,5A),(1A,2E,3D,4D,5B),(1A,2E,3D,4D,5C),(1 
A2E,3D ) 4D,5D),(1A > 2B,3E,4A,5A) > (1A,2E,3E,4A5B),(1A J 2B ) 3E,4A,5C),(1A,2E > 3E,4 
A,5D),(1A,2E,3E,4B,5A),(1A,2E,3E,4B,5B),(1A,2E,3E,4B,5C) ) (1A,2E,3E,4B,5D),(1A, 
2E,3E,4C,5A),(1A ) 2E,3E,4C,5B),(1A,2E,3E,4C,5C),(1A ) 2E,3E,4C,5D),(1A,2E 1 3E,4D,5 
A) > (1A,2E,3E ( 4D,5B),(1A,2E,3E,4D,5C) ) (1A,2E,3E > 4D,5D) I (1A,2E,3F,4A5A),(1A,2E, 
3F,4A,5B),(lA,2E,3F,4A,5C) ) (lA,2E,3F,4A,5D),(lA,2E > 3F,4B,5A) t (lA,2E ) 3F,4B,5B),( 
1A > 2E ) 3F,4B,5C),(1A,2E,3F,4B,5D),(1A2E,3F,4C,5A),(1A,2E,3F,4C,5B),(1A,2E,3F,4 
C,5C),(1A,2E,3F,4C,5D),(1A > 2E ) 3F J 4D ) 5A),(1A,2E,3F,4D,5B),(1A > 2E,3F,4D,5C),(1A,2 
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E,3F,4D,5D),(1B,2A ) 3A,4A,5A),(1B 1 2A,3A,4A,5B),(1B,2A,3A,4A,5C),(1B ) 2A,3A,4A,5 
D),(1B,2A ) 3A,4B,5A),(1B,2A > 3A4B,5B) > (1B > 2A,3A,4B,5C),(1B,2A3A,4B,5D),(1B,2A, 
3A4C,5A),(1B,2A3A4C,5B),(1B,2A,3A4C,5C),(1B,2A,3A4C,5D),(1B,2A3A4D,5A 
),(1B > 2A I 3A,4D,5B),(1B,2A,3A > 4D,5C),(1B,2A,3A,4D,5D),(1B,2A,3B,4A,5A),(1B,2A, 
3B,4A,5B),(1B,2A ) 3B ) 4A > 5C),(1B,2A J 3B,4A J 5D),(1B,2A,3B,4B,5A),(1B,2A,3B,4B,5B), 
(1B,2A > 3B > 4B,5C),(1B > 2A,3B,4B,5D),(1B,2A > 3B,4C,5A),(1B,2A,3B,4C,5B),(1B,2A,3B, 
4C,5C),(1B,2A,3B,4C,5D),(1B,2A,3B,4D,5A),(1B,2A,3B,4D,5B),(1B,2A,3B,4D,5C),(1 
B ) 2A J 3B ) 4D,5D) > (1B,2A > 3C,4A ) 5A),(1B,2A,3C,4A,5B) ) (1B,2A,3C,4A,5C),(1B,2A,3C > 4 
A,5D) > (1B,2A,3C,4B,5A) J (1B,2A,3C,4B,5B),(1B J 2A,3C J 4B,5C),(1B,2A,3C,4B,5D) > (1B, 
2A,3C,4C,5A),(1B ( 2A,3C > 4C,5B),(1B,2A,3C,4C,5C) ) (1B,2A,3C,4C,5D),(1B > 2A,3C 1 4D, 
5A),(1B,2A,3C,4D ) 5B),(1B,2A,3C,4D,5C) > (1B,2A,3C,4D,5D),(1B ) 2A,3D,4A ) 5A),(1B,2 
A,3D,4A,5B),(1B,2A,3D J 4A J 5C),(1B,2A3D,4A5D),(1B > 2A,3D,4B,5A),(1B,2A > 3D,4B, 
5B),(1B ) 2A I 3D,4B,5C),(1B,2A,3D,4B,5D),(1B,2A,3D,4C,5A),(1B,2A,3D,4C,5B),(1B > 2 
A3D,4C,5C),(1B,2A,3D,4C,5D),(1B > 2A,3D,4D,5A),(1B,2A,3D,4D,5B),(1B,2A3D,4D, 
5C),(1B ) 2A,3D,4D,5D),(1B,2A,3B,4A,5A) J (1B,2A3E,4A,5B),(1B,2A,3E > 4A5C),(1B,2 
A > 3E,4A,5D),(1B,2A,3E,4B,5A) ) (1B ) 2A,3E,4B,5B),(1B,2A,3E,4B,5C),(1B,2A3E,4B,5 
D) > (1B > 2A,3E,4C,5A) > (1B,2A > 3E > 4C,5B),(1B,2A,3E,4C,5C),(1B,2A3E,4C,5D),(1B I 2A, 
3E > 4D,5A),(1B,2A,3E,4D,5B) J (1B,2A,3E > 4D,5C) ) (1B ) 2A > 3E,4D,5D),(1B,2A3F,4A,5A) > 
(1B,2A,3F,4A,5B) ) (1B,2A,3F,4A,5C),(1B,2A,3F,4A,5D) ) (1B,2A,3F,4B,5A),(1B,2A,3F, 
4B > 5B),(1B,2A,3F,4B,5C),(1B ) 2A,3F,4B,5D),(1B,2A,3F,4C > 5A) ) (1B,2A,3F,4C,5B) > (1B > 
2A ) 3F > 4C ( 5C),(1B J 2A,3F,4C,5D) ) (1B,2A,3F,4D,5A),(1B,2A > 3F > 4D,5B),(1B,2A,3F,4D,5 
q ) (lB,2A,3F,4D,5D),(lB,2B > 3A,4A J 5B),(lB,2B,3A,4A,5C),(lB,2B,3A,4A I 5D),(lB,2B, 
3A4B,5A),(1B,2B,3A,4B,5B) ) (1B,2B,3A,4B,5C),(1B ) 2B,3A,4B,5D),(1B,2B,3A,4C,5A), 
(1B,2B,3A,4C,5B),(1B,2B,3A,4C ) 5C),(1B,2B,3A4C,5D),(1B,2B,3A4D,5A),(1B 1 2B,3A, 
4D,5B),(1B,2B,3A > 4D,5C),(1B,2B > 3A,4D,5D),(1B,2B,3B,4A5A),(1B,2B,3B,4A,5B),(1 
B 1 2B,3B ) 4A,5C),(1B,2B,3B,4A,5D),(1B ) 2B,3B,4B,5A),(1B,2B,3B ) 4B,5B),(1B,2B,3B,4 
B,5C),(1B,2B ) 3B,4B,5D),(1B I 2B,3B,4C,5A),(1B,2B,3B,4C,5B),(1B,2B,3B,4C,SC),(1B, 
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2B,3B,4C > 5D) ) (1B,2B,3B,4D,5A),(1B,2B,3B,4D,5B),(1B,2B,3B,4D,5C),(1B,2B,3B,4D ) 

5D) ) (1B,2B,3C,4A,5A),(1B,2B,3C,4A,5B),(1B,2B,3C,4A,5C),(1B,2B,3C,4A,5D),(1B,2 

B,3C,4B,5A),(1B,2B,3C,4B,5B),(1B,2B,3C,4B,5C),(1B,2B,3C,4B,5D) ) (1B,2B,3C,4C > 5 

A),(1B,2B > 3C,4C,5B),(1B,2B,3C > 4C,5C),(1B,2B,3C,4C,5D),(1B,2B,3C,4D,5A),(1B > 2B, 

3C,4D,5B),(1B,2B,3C,4D,5C),(1B > 2B,3C,4D,5D),(1B,2B,3D,4A5A),(1B,2B,3D,4A,5B), 

(1B,2B,3D,4A,5C),(1B,2B,3D,4A,5D),(1B,2B,3D,4B 1 5A) > (1B ) 2B,3D J 4B,5B),(1B,2B > 3D ( 

4B,5C),(1B,2B,3D > 4B,5D),(1B,2B,3D > 4C,5A),(1B,2B,3D,4C > 5B),(1B,2B,3D,4C,5C) ) (1 

B,2B,3D,4C,5D) > (1B,2B,3D ) 4D J 5A) > (1B,2B,3D > 4D,5B),(1B,2B,3D,4D,5C),(1B,2B,3D,4 

D,5D) ) (1B ) 2B > 3E,4A,5A),(1B,2B,3E J 4A,5B),(1B,2B,3E ) 4A,5C),(1B,2B,3E 1 4A,5D),(1B, 

2B,3E,4B I 5A) I (1B,2B,3E,4B,5B) > (1B,2B,3E,4B,5C) ) (1B,2B,3E,4B,5D),(1B,2B > 3E > 4C > 5 

A),(1B ) 2B,3E,4C,SB),(1B,2B,3E > 4C,5C),(1B > 2B,3E,4C,5D),(1B,2B,3E,4D,5A),(1B,2B, 

3E,4D,5B) > (1B,2B,3E,4D,5C) > (1B,2B,3E,4D,5D),(1B > 2B,3F,4A,5A),(1B,2B > 3F,4A,5B), 

(1B,2B,3F > 4A,5C) > (1B ) 2B,3F > 4A,5D),(1B,2B,3F,4B > 5A),(1B,2B,3F,4B,5B),(1B,2B,3F,4 

B,5C),(1B ) 2B > 3F,4B,5D),(1B > 2B I 3F > 4C J 5A),(1B > 2B,3F,4C,5B),(1B,2B > 3F,4C,5C),(1B,2 

B,3F,4C ) 5D),(1B ) 2B,3F,4D,5A),(1B,2B,3F,4D,5B) I (1B,2B,3F J 4D,5C),(1B > 2B,3F J 4D,5D 

),(1B,2C,3A,4A,5A) ) (1B,2C > 3A > 4A,5B),(1B,2C,3A,4A,5C),(1B ) 2C 1 3A,4A5D),(1B > 2C,3 

A, 4B,5A),(1B,2C,3A,4B > 5B),(1B ) 2C > 3A,4B,5C),(1B,2C,3A,4B,5D),(1B,2C,3A J 4C,5A),( 
1B,2C,3A,4C,5B) ) (1B,2C,3A4C,5C) J (1B,2C,3A,4C,5D),(1B,2C,3A,4D,5A),(1B,2C,3A, 
4D,5B),(1B,2C,3A,4D,5C),(1B,2C,3A,4D,5D),(1B,2C,3B,4A,5A),(1B,2C,3B,4A,5B),(1 

B, 2C,3B,4A,5C),(1B,2C,3B,4A,5D),(1B,2C,3B,4B ) 5A),(1B,2C,3B,4B,5B),(1B,2C,3B,4 
B > 5C),(1B > 2C,3B ) 4B,5D) ) (1B > 2C,3B,4C,5A),(1B,2C,3B > 4C,5B),(1B,2C,3B,4C,5C),(1B, 
2C,3B,4C,5D) 1 (1B,2C,3B,4D,5A) ) (1B,2C,3B,4D,5B) ) (1B ) 2C,3B,4D,5C),(1B ) 2C,3B,4D, 
5D) ) (1B,2C,3C > 4A,5A),(1B,2C,3C,4A,5B),(1B ) 2C,3C,4A,5C) ) (1B,2C > 3C,4A,5D),(1B ) 2 

C, 3C,4B,5A),(1B,2C,3C,4B,5B),(1B,2C,3C,4B,5C),(1B,2C,3C,4B,5D),(1B,2C,3C,4C,5 
A),(1B ) 2C ) 3C ) 4C ) 5B) ( (1B,2C,3C ) 4C,5C),(1B,2C,3C,4C,5D),(1B,2C,3C,4D,5A),(1B,2C, 
3C,4D > 5B),(1B,2C,3C > 4D,5C) J (1B > 2C ) 3C ) 4D,5D),(1B,2C I 3D ) 4A,5A),(1B,2C,3D,4A,5B) ) 
(1B,2C,3D 1 4A,5C) ) (1B,2C,3D,4A,5D),(1B,2C,3D,4B,5A),(1B,2C,3D,4B,5B),(1B,2C,3D, 
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4B,5C),(1B,2C,3D ) 4B,5D),(1B,2C,3D,4C I 5A),(1B,2C,3D,4C,5B),(1B,2C,3D,4C,5C),(1 
B,2C t 3D,4C,5D),(lB,2C ) 3D,4D,5A) ( (lB,2C,3D,4D,5B),(lB ( 2C,3D,4D,5C),(lB > 2C,3D > 4 
D ( 5D),(1B,2C,3E,4A ) 5A),(1B,2C,3E,4A,5B),(1B > 2C > 3B,4A J 5C),(1B,2C,3E,4A,5D),(1B ( 
2C > 3E J 4B,5A),(1B,2C,3E,4B,5B),(1B,2C,3B,4B,5C),(1B,2C,3B,4B,5D),(1B,2C,3E,4C,5 
5 A),(1B,2C > 3E ) 4C,5B) J (1B,2C,3E,4C,5C),(1B,2C,3E,4C,5D),(1B,2C,3E,4D,5A),(1B,2C, 
3E,4D,5B),(1B,2C,3E,4D,5C),(1B,2C,3E,4D,5D),(1B,2C,3F,4A,5A),(1B,2C,3F,4A,5B), 
(1B,2C,3F,4A > 5C) > (1B,2C,3F,4A,5D),(1B,2C,3F,4B I 5A),(1B > 2C > 3F,4B,5B) > (1B,2C,3F,4 
B ) 5C),(lB f 2C,3F,4B,5D),(lB ) 2C,3F > 4C ) 5A),(lB,2C,3F ) 4C,5B),(lB,2C,3F,4C,5C),(lB J 2 
C 1 3F,4C,5D),(lB,2C f 3F,4D t 5A),(lB,2C J 3F,4D,5B),(lB,2C,3F,4D,5C) J (lB,2C,3F,4D,5D 
10 ),(1B,2D > 3A,4A,5A),(1B,2D,3A,4A,5B),(1B,2D,3A > 4A5C),(1B > 2D,3A,4A,5D),(1B,2D, 
3A,4B,5A) > (1B,2D > 3A J 4B,5B) I (1B,2D,3A4B,5C),(1B,2D > 3A4B,5D),(1B,2D J 3A,4C,5A) > 
(1B,2D,3A,4C,5B),(1B,2D,3A,4C,5C),(1B,2D,3A4C,5D) I (1B,2D,3A > 4D,5A),(1B,2D,3 
A ) 4D > 5B),(lB f 2D,3A,4D,5C) ) (lB,2D,3A,4D > 5D),(lB > 2D I 3B,4A,5A),(lB,2D,3B,4A,5B), 
(1B,2D,3B,4A,5C),(1B,2D,3B > 4A,5D),(1B,2D I 3B,4B,5A),(1B I 2D I 3B > 4B,5B) > (1B,2D,3B J 
15 4B,5C),(1B,2D,3B,4B ) 5D) > (1B,2D > 3B,4C,5A),(1B,2D ) 3B,4C,5B),(1B,2D,3B,4C > 5C) > (1 
B > 2D,3B ) 4C > 5D) ) (1B > 2D,3B,4D,5A) > (1B,2D > 3B,4D,5B),(1B > 2D,3B,4D,5C),(1B,2D,3B,4 
D I 5D),(1B,2D > 3C,4A,5A) > (1B > 2D,3C > 4A ) 5B) > (1B,2D > 3C,4A > 5C),(1B,2D,3C,4A,5D) > (1B, 
2D ) 3C > 4B,5A) > (1B,2D,3C,4B,5B),(1B,2D,3C,4B,5C),(1B,2D,3C,4B,5D),(1B,2D,3C,4C > 
5A),(1B,2D > 3C,4C,5B),(1B > 2D,3C,4C,5C),(1B,2D,3C,4C,5D),(1B,2D > 3C,4D,5A),(1B,2 
20 D,3C > 4D J 5B),(1B > 2D,3C,4D,5C),(1B,2D,3C > 4D ) 5D),(1B,2D,3D,4A5A),(1B,2D,3D,4A, 
5B),(1B,2D,3D,4A5C),(1B,2D,3D,4A,5D),(1B,2D,3D,4B,5A),(1B,2D,3D I 4B,5B) ) (1B,2 
D,3D ) 4B,5C),(1B,2D,3D,4B,5D),(1B,2D ) 3D,4C,5A),(1B,2D,3D,4C,5B),(1B,2D,3D,4C,5 
C),(1B > 2D > 3D,4C,5D),(1B > 2D 1 3D,4D,5A),(1B > 2D,3D,4D,5B),(1B,2D,3D,4D,5C),(1B,2D > 
3D,4D,5D) ) (1B,2D,3E,4A,5A) ) (1B,2D > 3E,4A,5B),(1B J 2D,3E,4A,5C) > (1B,2D,3E,4A,5D), 
25 (1B,2D,3E,4B,5A),(1B,2D,3E ) 4B > 5B),(1B,2D,3E,4B,5C),(1B > 2D 1 3E,4B > 5D),(1B,2D,3E, 
4C,5A),(1B,2D,3E,4C,5B),(1B ( 2D,3E,4C,5C),(1B,2D ) 3B,4C,5D) I (1B,2D,3E,4D,5A),(1B, 

2D,3E > 4D,5B),(1B,2D,3E,4D,5C),(1B,2D,3E ) 4D,5D),(1B ) 2D,3F,4A,5A) ) (1B,2D,3F,4A, 
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5B) ) (1B > 2D,3F,4A,5C),(1B,2D,3F,4A,5D),(1B,2D,3F,4B,5A),(1B,2D,3F,4B,5B),(1B,2D, 
3F,4B,5C),(1B,2D,3F,4B,5D),(1B,2D,3F,4C,5A),(1B,2D,3F,4C,5B),(1B,2D,3F,4C,5C) ) ( 
1B,2D,3F,4C,5D),(1B ) 2D,3F,4D,5A),(1B,2D,3F,4D,5B),(1B,2D,3F,4D,5C),(1B,2D,3F,4 
D,5D),(1B,2B,3A,4A,5A),(1B,2E,3A,4A,5B),(1B,2E,3A,4A,5C),(1B,2E,3A I 4A5D),(1B, 
2E,3A,4B,5A),(1B,2E,3A,4B,5B),(1B,2E,3A,4B > 5C),(1B,2E,3A,4B,5D),(1B ) 2E,3A ) 4C,5 
A),(1B,2E,3A,4C,5B),(1B,2E,3A,4C,5C),(1B,2E,3A,4C,5D),(1B,2E,3A,4D,5A),(1B,2E, 
3A,4D > 5B),(1B,2E,3A,4D,5C),(1B,2E,3A,4D,5D),(1B,2E,3B,4A,5A),(1B,2E,3B,4A,5B), 
(1B,2E,3B,4A,5C),(1B,2E ( 3B,4A,5D),(1B,2E I 3B,4B,5A),(1B,2E,3B,4B,5B),(1B,2E,3B, 
4B,5C),(1B I 2E,3B,4B,5D),(1B,2E,3B,4C ) 5A) ) (1B,2E,3B,4C,5B),(1B,2E,3B,4C,5C),(1B, 
2E,3B,4C,5D),(1B,2E,3B,4D,5A),(1B,2E,3B,4D,5B),(IB,2E,3B,4D,5C),(1B I 2E,3B,4D ) 5 
D),(1B,2E,3C,4A,5A),(1B,2E,3C,4A,5B),(1B,2E,3C,4A,5C),(1B,2E,3C,4A,5D),(1B,2E, 
3C,4B,5A),(1B ( 2E ) 3C,4B,5B),(1B,2E,3C,4B,5C),(1B,2E,3C,4B,5D),(1B,2E,3C,4C,5A),( 
1B,2B,3C,4C,5B),(1B,2E ) 3C,4C,5C) ) (1B,2E > 3C,4C,5D),(1B,2E,3C,4D,5A),(1B,2E,3C,4 
D,5B),(1B,2E,3C,4D,5C) ) (1B,2E,3C,4D,5D),(1B,2E,3D,4A,5A),(1B,2E,3D,4A,5B),(1B, 
2E,3D,4A,5C),(1B I 2E,3D,4A,5D),(1B,2E,3D,4B,5A),(1B,2E,3D,4B,5B),(1B,2E,3D,4B, 
5C),(1B,2E,3D,4B,5D),(1B,2E,3D,4C,5A) ) (1B,2E,3D > 4C,5B),(1B,2E,3D,4C,5C) > (1B,2E, 
3D,4C,5D),(1B ) 2E,3D,4D,5A) > (1B,2E,3D,4D,5B) > (1B,2E,3D,4D,5C),(1B I 2E,3D,4D ) 5D), 
(1B > 2E,3E,4A,5A),(1B 1 2E,3E,4A > 5B),(1B ) 2E,3E,4A,5C),(1B,2E,3E,4A,5D),(1B,2E,3E,4 
B,5A) > (1B,2E,3E,4B,5B),(1B,2E,3E,4B I 5C),(1B,2E,3E,4B,5D),(1B,2E,3E,4C,5A),(1B > 2 
E > 3E,4C,5B),(1B,2E,3E,4C,5C),(1B,2E J 3E,4C J 5D),(1B,2E,3E,4D,5A) > (1B,2E,3E,4D,5B 
) > (1B,2E,3E ) 4D 1 5C),(1B,2E,3E,4D,5D) ) (1B I 2E ( 3F,4A,5A),(1B,2E,3F > 4A,5B),(1B,2E,3F, 
4A,5C),(1B,2E ) 3F,4A J 5D),(1B,2B,3F,4B,5A) > (1B,2E,3F,4B,5B),(1B,2E,3F,4B,5C),(1B, 
2E,3F,4B,5D),(1B,2E,3F,4C,5A),(1B,2E,3F,4C,5B),(1B,2E,3F ) 4C,5C),(1B,2E,3F,4C,5D 
),(1B,2E,3F,4D,5A),(1B,2E,3F,4D,5B),(1B,2E,3F,4D,5C),(1B,2E,3F,4D,5D),(1C,2A,3A, 
4A,5A),(1C,2A,3A,4A,5B),(1C,2A,3A,4A ) 5C),(1C,2A,3A,4A,5D),(1C,2A,3A,4B,5A),(1 
C I 2A,3A,4B I 5B) ) (1C,2A,3A,4B,5C),(1C,2A,3A ( 4B,5D),(1C ) 2A,3A,4C,5A),(1C > 2A,3A4 
C ) 5B) I (1C,2A,3A,4C,5C) 1 (1C J 2A ) 3A ) 4C,5D),(1C,2A,3A,4D J 5A),(1C > 2A,3A,4D,5B),(1C, 
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2A,3A,4D,5C),(1C,2A,3A,4D,5D),(1C,2A,3B,4A,5A),(1C,2A,3B,4A,5B),(1C,2A,3B > 4A, 
5C),(1C,2A,3B,4A,5D),(1C,2A,3B,4B,5A),(1C,2A,3B,4B,5B),(1C,2A3B,4B,5C),(1C,2 
A ) 3B,4B,5D) > (1C,2A,3B,4C,5A) > (1C,2A,3B,4C,5B),(1C I 2A,3B,4C,5C),(1C,2A,3B,4C,5 
D),(1C > 2A,3B,4D > 5A),(1C,2A,3B,4D > 5B),(1C,2A,3B,4D,5C),(1C,2A,3B,4D,5D),(1C,2A, 
5 3C,4A,5A),(1C,2A,3C,4A,5B),(1C > 2A ) 3C,4A5C),(1C,2A,3C,4A,5D),(1C,2A3C,4B,5A), 
(1C > 2A,3C,4B,5B),(1C,2A,3C,4B,5C),(1C,2A,3C,4B,5D),(1C,2A,3C,4C,5A),(1C,2A,3C > 
4C J 5B),(1C,2A,3C,4C,5C),(1C,2A ( 3C,4C,5D),(1C ( 2A,3C,4D,5A),(1C,2A3C,4D,5B) I (1 
C > 2A,3C,4D > 5C) > (1C,2A,3C,4D,5D),(1C,2A,3D,4A5A),(1C,2A > 3D J 4A,5B) I (1C > 2A,3D > 
4A > 5C),(1C ) 2A ) 3D J 4A,5D),(1C J 2A J 3D ) 4B,5A) 1 (1C,2A,3D,4B ) 5B),(1C,2A,3D,4B,5C) I (1 

10 C,2A,3D,4B,5D) > (1C,2A ) 3D,4C,5A) ) (1C,2A,3D,4C,5B),(1C,2A3D,4C,5C),(1C,2A > 3D > 4 
C,5D),(1C,2A ) 3D ) 4D,5A) ) (1C,2A,3D ) 4D,5B),(1C,2A,3D,4D,5C),(1C,2A,3D,4D,5D),(1C ) 
2A3E > 4A5A),(1C J 2A,3E,4A,5B),(1C,2A > 3E,4A5C),(1C,2A > 3B,4A,5D),(1C,2A,3E,4B J 
5A),(1C > 2A,3E,4B,5B),(1C,2A,3E,4B,5C),(1C,2A,3E,4B,5D) ) (1C,2A,3E,4C,5A),(1C,2A, 
3E,4C,5B),(1C,2A,3E,4C,5C),(1C,2A,3E,4C,5D),(1C,2A I 3E,4D,5A),(1C,2A,3E,4D,5B), 

15 (1C J 2A,3E,4D,5C) I (1C,2A,3E > 4D,5D),(1C,2A,3F,4A > 5A) > (1C,2A,3F > 4A,5B),(1C,2A3F, 
4A > 5C) > (lC,2A > 3F,4A,5D) I (lC,2A,3F,4B,5A) > (lC,2A,3F,4B,5B),(lC,2A,3F,4B f 5C),(lC > 
2A,3F > 4B > 5D),(1C,2A,3F,4C,5A),(1C,2A,3F,4C,5B),(1C,2A,3F,4C,5C),(1C,2A,3F,4C,5 
D) ) (lC,2A,3F,4D,5A) ) (lC,2A,3F ( 4D,5B) f (lC,2A,3F,4D,5C) ) (lC > 2A,3F,4D > 5D) ) (lC,2B, 
3A,4A,5A),(1C,2B,3A,4A,5C),(1C,2B,3A,4A,5D),(1C,2B ) 3A4B,5A),(1C,2B,3A4B,5B), 

20 (1C,2B ) 3A,4B,5C),(1C,2B,3A,4B,5D),(1C,2B,3A4C,5A),(1C,2B,3A,4C,5B),(1C,2B,3A > 
4C I 5C),(1C > 2B,3A,4C,5D),(1C,2B,3A4D,5A),(1C,2B,3A,4D,5B),(1C,2B,3A,4D,5C),(1 
C,2B,3A,4D,5D),(1C ) 2B,3B,4A,5A),(1C,2B,3B,4A,5C),(1C,2B,3B,4A,5D),(1C,2B,3B,4 
B,5A),(1C,2B > 3B,4B ) 5B) ) (1C,2B,3B,4B,5C),(1C,2B,3B,4B,5D) > (1C,2B,3B,4C,5A),(1C 1 
2B > 3B,4C,5B) > (1C > 2B,3B,4C,5C),(1C,2B,3B ) 4C,5D),(1C,2B,3B,4D,5A),(1C,2B,3B 1 4D, 

25 5B),(1C ) 2B,3B ) 4D > 5C),(1C,2B,3B,4D,5D),(1C ) 2B,3C,4A,5A),(1C,2B,3C,4A,5B),(1C,2 
B,3C,4A,5C),(1C,2B J 3C,4A5D),(1C,2B,3C,4B,5A),(1C,2B,3C,4B,5B),(1C,2B,3C,4B,5 
C),(1C,2B,3C,4B,5D),(1C,2B,3C,4C,5A),(1C,2B,3C,4C,5B),(1C > 2B,3C,4C,5C),(1C > 2B, 
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3C,4C > 5D) ) (1C,2B,3C,4D,5A),(1C,2B 1 3C,4D,5B),(1C,2B,3C,4D,5C),(1C,2B,3C,4D > 5D), 
(1C,2B,3D,4A,5A),(1C,2B,3D,4A,5B) 1 (1C,2B,3D,4A,5C),(1C,2B,3D,4A,5D),(1C,2B,3D, 
4B,5A),(1C,2B,3D I 4B,5B),(1C,2B,3D,4B,5C),(1C,2B,3D,4B,5D),(1C,2B,3D,4C,5A),(1 
C,2B,3D,4C,5B),(1C,2B,3D ) 4C 1 5C),(1C,2B,3D,4C,5D),(1C,2B 1 3D,4D,5A),(1C,2B,3D,4 
5 D,5B),(1C,2B,3D,4D,5C),(1C,2B,3D,4D,5D),(1C,2B,3E,4A,5A),(1C,2B,3B,4A5B),(1C, 
2B,3E,4A5C),(1C,2B,3E > 4A,5D),(1C > 2B,3E,4B,5A),(1C,2B,3E,4B,5B),(1C,2B,3E,4B,5 
C),(1C,2B,3E,4B,5D),(1C,2B,3E,4C,5A),(1C2B,3E,4C,5B),(1C,2B,3E,4C > 5C),(1C > 2B > 3 
E ) 4C ) 5D) > (1C,2B > 3E,4D,5A),(1C ) 2B,3E,4D ) 5B) ) (1C,2B,3E,4D,5C),(1C,2B,3E > 4D,5D),( 
lC f 2B > 3F,4A ) 5A),(lC ) 2B J 3F J 4A,5B),(lC > 2B,3F,4A,5C) > (lC,2B ) 3F,4A,5D) > (lC,2B,3F,4 
10 B 1 5A),(1C,2B,3F,4B,5B) > (1C,2B,3F,4B,5C),(1C,2B,3F,4B,5D),(1C,2B,3F > 4C,5A),(XC J 2 

B, 3F,4C,5B),(1C,2B,3F,4C,5C) ) (1C,2B J 3F,4C,5D),(1C,2B,3F,4D,5A),(1C,2B ) 3F,4D,5B 
),(1C > 2B,3F,4D,5C),(1C,2B,3F,4D,5D),(1C,2C,3A,4A,5A),(1C,2C > 3A,4A,5B),(1C,2C,3 
A4A > 5C),(1C > 2C,3A,4A,5D),(1C,2C,3A4B,SA),(1C,2C J 3A,4B,5B),(1C,2C,3A,4B,5C),( 
1C,2C,3A,4B,5D),(1C,2C,3A,4C,5A),(1C,2C,3A,4C > 5B) J (1C,2C,3A,4C,5C),(1C,2C,3A, 

15 4C,5D),(1C ) 2C ) 3A,4D,5A),(1C,2C ) 3A,4D,5B) ( (1C,2C,3A,4D,5C),(1C > 2C,3A4D,5D),(1 

C, 2C I 3B > 4A5A) 1 (1C,2C,3B,4A5B) > (1C,2C J 3B > 4A,5C) J (1C,2C,3B,4A,5D),(1C I 2C,3B,4 
B > 5A) 1 (1C,2C,3B,4B,5B),(1C,2C,3B,4B,5C),(1C,2C,3B,4B,5D),(1C,2C,3B,4C > 5A),(1C, 
2C ) 3B,4C,5B),(1C,2C,3B > 4C,5C),(1C,2C,3B,4C,5D),(1C,2C,3B,4D ) 5A),(1C,2C,3B,4D, 
5B) > (1C,2C,3B > 4D,5C),(1C,2C,3B,4D,5D),(1C,2C,3C,4A > 5A),(1C,2C,3C,4A,5B),(1C,2 

20 C ) 3C ) 4A,5C),(1C,2C,3C,4A5D) > (1C,2C,3C,4B,5A),(1C,2C,3C,4B,5B),(1C,2C,3C,4B,5 
C),(1C,2C,3C,4B,5D) > (1C,2C,3C,4C,5A) ) (1C,2C,3C,4C,5B),(1C > 2C,3C,4C,5C),(1C,2C, 
3C,4C,5D),(1C,2C,3C,4D ) 5A),(1C,2C,3C,4D,5B),(1C,2C,3C,4D,5C),(1C,2C,3C,4D,5D), 
(1C,2C,3D,4A,5A),(1C,2C,3D,4A,5B),(1C,2C,3D,4A,5C),(1C,2C > 3D,4A,5D),(1C,2C,3D, 
4B,5A),(1C,2C,3D,4B,5B) > (1C,2C,3D,4B,5Q,(1C,2C,3D,4B,5D) ) (1C,2C,3D,4C,5A),(1 

25 C,2C,3D,4C,5B) ) (1C,2C > 3D,4C,5C) ) (1C,2C,3D,4C > 5D),(1C,2C,3D,4D > 5A) ) (1C,2C,3D,4 

D, 5B),(1C,2C,3D,4D,5C),(1C I 2C,3D,4D,5D) > (1C,2C,3E,4A5A),(1C > 2C,3E,4A > 5B),(1C, 
2C,3E,4A,5C),(1C,2C,3E,4A,5D),(1C,2C,3E,4B,5A),(1C,2C,3E > 4B,5B),(1C > 2C,3E,4B,5 
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C),(1C > 2C > 3E,4B,5D),(1C > 2C,3E,4C,5A) ) (1C,2C,3E ) 4C,5B),(1C,2C,3E,4C,5C),(1C,2C,3 
E,4C,5D) ) (1C ) 2C,3E,4D,5A),(1C,2C,3E,4D,5B),(1C,2C ) 3E,4D,5C),(1C,2C,3E,4D,5D),( 
1C ( 2C,3F ) 4A,5A) I (1C,2C,3F,4A,5B),(1C,2C > 3F,4A,5C) J (1C,2C,3F > 4A,5D) > (1C,2C,3F,4 

B ) 5A) J (1C I 2C,3F ) 4B,5B),(1C,2C,3F,4B,5C),(1C J 2C,3F,4B,5D),(1C,2C > 3F,4C J 5A),(1C,2 
C,3F,4C,5B),(1C,2C,3F,4C,5C),(1C,2C,3F,4C,5D),(1C,2C,3F,4D,5A),(1C,2C J 3F,4D,5B 
) > (1C > 2C,3F,4D > 5C),(1C,2C,3F > 4D,5D),(1C,2D > 3A,4A,5A),(1C,2D,3A,4A,5B),(1C,2D > 3 
A ) 4A,5C) ) (1C ) 2D ) 3A,4A,5D),(1C,2D,3A4B,5A),(1C,2D,3A,4B,5B),(1C J 2D,3A,4B,5C) > 
(1C,2D ) 3A,4B ) 5D),(1C,2D,3A,4C,5A) ( (1C,2D,3A > 4C,5B),(1C,2D,3A,4C,5C),(1C,2D,3A, 
4C ) 5D),(1C,2D,3A,4D,5A),(1C I 2D,3A > 4D,5B),(1C,2D,3A,4D,5C),(1C,2D,3A4D ) 5D) > (1 

C, 2D,3B,4A,5A),(1C,2D,3B,4A,5B),(1C,2D,3B,4A5C),(1C,2D,3B,4A,5D) ) (1C,2D,3B,4 
B,5A) ) (1C,2D ( 3B ) 4B J 5B),(1C,2D,3B,4B,5C),(1C J 2D ( 3B,4B,5D) J (1C,2D > 3B,4C,5A),(1C, 
2D,3B,4C,5B),(1C,2D,3B,4C,5C),(1C,2D,3B,4C,5D),(1C,2D,3B,4D,5A),(1C,2D,3B,4D, 
5B) > (1C,2D,3B,4D,5C),(1C,2D ) 3B I 4D,5D),(1C,2D,3C,4A,5A),(1C,2D,3C,4A5B),(1C,2 

D, 3C,4A,5C),(1C,2D,3C,4A,5D),(1C,2D,3C,4B,5A),(1C,2D,3C,4B,5B),(1C,2D,3C,4B,5 

C) > (1C,2D,3C J 4B ( 5D),(1C,2D,3C,4C,5A),(1C,2D,3C,4C,5B),(1C > 2D,3C,4C,5C) ) (1C,2D, 
3C,4C,5D),(1C > 2D,3C ) 4D,5A),(1C,2D,3C,4D,5B),(1C,2D,3C,4D,5C),(1C > 2D ) 3C,4D,5D), 
(1C,2D,3D,4A ) 5A),(1C,2D,3D,4A,5B),(1C,2D I 3D,4A,5C),(1C ) 2D,3D,4A,5D),(1C,2D,3 
D,4B,5A),(1C > 2D ) 3D,4B,5B),(1C,2D,3D,4B,5C),(1C,2D,3D,4B,5D),(1C,2D > 3D,4C,5A), 
(1C,2D,3D,4C,5B),(1C J 2D,3D 3 4C,5C),(1C,2D,3D,4C,5D),(1C,2D,3D,4D,5A),(1C,2D,3 
D,4D,5B) ) (1C ) 2D > 3D,4D > 5C) ) (1C,2D,3D,4D,5D),(1C,2D,3E > 4A,5A),(1C,2D J 3E,4A,5B) I 
(1C ) 2D ) 3E,4A ) 5C),(1C,2D,3E,4A,5D),(1C,2D,3E,4B,5A),(1C,2D,3E,4B,5B),(1C,2D,3E, 
4B,5C) J (1C,2D,3E ) 4B,5D) J (1C,2D,3E,4C,5A),(1C,2D,3E,4C,5B) > (1C,2D,3E,4C,5C),(1C, 
2D,3E > 4C > 5D) 1 (1C,2D,3E,4D,5A),(1C,2D,3E > 4D,5B),(1C,2D,3E > 4D ) 5C) I (1C,2D,3E ) 4D ) 
5D),(1C,2D,3F ) 4A,5A),(1C,2D,3F,4A,5B),(1C,2D,3F,4A5C),(1C,2D,3F,4A5D),(1C,2D, 
3F,4B > 5A),(1C,2D,3F,4B,5B),(1C,2D,3F,4B,5C),(1C,2D,3F,4B,5D),(1C,2D,3F,4C,5A),( 
1C,2D,3F,4C,5B),(1C > 2D,3F ) 4C,5C),(1C,2D,3F,4C,5D),(1C,2D,3F,4D,5A),(1C,2D,3F,4 

D,5B),(1C,2D ) 3F,4D,5C) > (1C,2D,3F,4D,5D),(1C,2E,3A > 4A,5A),(1C,2E,3A,4A,5B),(1C, 
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2E,3A,4A,5C),(1C > 2E,3A,4A,5D) > (1C > 2E,3A,4B,5A),(1C,2E,3A,4B,5B),(1C,2E,3A,4B, 

5C),(1C,2E,3A,4B,5D) > (1C,2E,3A,4C,5A),(1C,2E,3A,4C,5B),(1C,2E ) 3A,4C,5C),(1C,2E, 

3A,4C,5D),(1C,2E,3A,4D,5A),(1C,2E,3A,4D,5B),(1C,2E,3A,4D,5C),(1C,2E > 3A > 4D,5D), 

(1C,2E > 3B,4A,5A),(1C,2E,3B,4A,5B),(1C,2E,3B,4A5C),(1C,2E,3B,4A,5D),(1C,2E,3B, 

4B,5A),(1C,2E,3B,4B,5B),(1C ) 2E,3B,4B,5C),(1C,2E,3B,4B,5D),(1C,2E,3B,4C,5A),(1C, 

2E,3B > 4C,5B),(1C,2E,3B,4C,5C),(1C J 2B,3B,4C,5D) > (1C,2E,3B,4D > 5A) J (1C,2E,3B,4D,5 

B),(1C ) 2E ) 3B,4D,5C),(1C,2E,3B,4D,5D),(1C I 2E,3C,4A5A) J (1C,2E,3C,4A5B),(1C,2E, 

3C > 4A,5C) > (1C > 2E,3C,4A,5D),(1C,2E,3C 1 4B J 5A),(1C,2E > 3C,4B ) 5B),(1C,2E,3C,4B,5C), 

(1C,2E > 3C,4B 1 5D) ) (1C,2E,3C,4C,5A) ( (1C,2E,3C,4C > 5B),(1C,2E ) 3C,4C,5C),(1C,2E,3C, 

4C ) 5D),(1C,2E,3C 1 4D ) 5A),(1C ) 2E,3C,4D,5B) > (1C,2E J 3C,4D > 5C),(1C,2E,3C I 4D > 5D),(1C, 

2E I 3D,4A,5A),(1C,2E,3D,4A,5B),(1C,2E,3D > 4A > 5C),(1C > 2E,3D J 4A,5D),(1C ) 2E,3D > 4B, 

5A),(1C,2E,3D ) 4B,5B),(1C,2E,3D,4B,5C) ) (1C,2E,3D,4B,5D),(1C,2E,3D > 4C,5A),(1C,2E, 

3D,4C > 5B),(lC,2E,3D ) 4C,5C) f (lC,2E,3D,4C,5D),(lC,2E,3D ) 4D f 5A),(lC,2E,3D,4D I 5B), 

(1C,2E,3D,4D,5C),(1C,2E,3D,4D,5D) J (1C,2E J 3E,4A5A),(1C,2E,3E,4A,5B),(1C,2E J 3E, 

4A,5C),(1C,2E,3E,4A > 5D) J (1C,2E,3E > 4B,5A),(1C,2E,3E,4B,5B),(1C,2E,3E,4B,5C),(1C, 

2E,3E > 4B > 5D) ( (1C,2E,3E,4C,5A),(1C J 2E,3E,4C > 5B) ) (1C,2E,3E 7 4C,5C),(1C,2E,3E,4C,5 

D),(1C,2E ) 3E > 4D,5A) > (1C,2E J 3E,4D,5B),(1C,2E,3E,4D 1 5C),(1C 1 2E,3E,4D,5D),(1C I 2E,3 

F,4A > 5A) > (1C ) 2E,3F,4A,5B),(1C ) 2E,3F,4A,5C) ( (1C 1 2E,3F,4A,5D),(1C,2E,3F,4B,5A),(1 

C,2E,3F,4B,5B),(1C,2E,3F,4B,5C) 1 (1C J 2E,3F,4B,5D),(1C ( 2E > 3F,4C,5A),(1C,2E,3F > 4C, 

5B) ) (1C,2E,3F,4C,5C),(1C,2E,3F > 4C,5D),(1C,2E,3F,4D,5A),(1C,2E,3F,4D,5B),(1C,2E, 

3F,4D,5C),(1C,2E,3F,4D,5D) > (1D,2A,3A,4A,5A),(1D,2A,3A,4A,5B),(1D ) 2A ) 3A > 4A,5C), 

(1D,2A,3A,4A > 5D),(1D,2A,3A,4B,5A),(1D,2A,3A,4B,5B),(1D,2A,3A,4B,5C),(1D,2A,3 

A, 4B,5D),(1D,2A,3A,4C,5A),(1D,2A,3A,4C,5B),(1D,2A,3A J 4C,5C),(1D,2A3A,4C,5D), 
(1D,2A,3A,4D,5A),(1D,2A3A,4D,5B),(1D,2A,3A,4D,5C),(1D,2A,3A,4D,5D),(1D,2A,3 

B, 4A,5A),(1D,2A,3B,4A,5B),(1D,2A,3B,4A,5C),(1D,2A,3B,4A,5D),(1D,2A,3B,4B,5A), 
(1D ) 2A,3B > 4B > 5B),(1D,2A,3B,4B,5C),(1D,2A,3B,4B,5D),(1D,2A,3B,4C,5A),(1D,2A,3B, 
4C,5B) > (1D,2A,3B,4C,5C) ) (1D,2A,3B,4C,5D) > (1D,2A,3B,4D,5A),(1D,2A,3B,4D > 5B),(1 
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D > 2A J 3B,4D,5C),(1D ) 2A,3B,4D > 5D),(1D,2A J 3C ) 4A > 5A),(1D,2A,3C,4A,5B),(1D,2A ) 3C, 
4A,5C),(1D > 2A,3C,4A,5D) > (1D,2A,3C,4B,5A),(1D,2A,3C,4B,5B) > (1D,2A,3C 1 4B,5C),(1 
D,2A > 3C,4B ) 5D),(1D,2A,3C ) 4C > 5A) > (1D,2A3C,4C,5B) 1 (1D,2A,3C,4C,5C),(1D > 2A,3C,4 

C, 5D),(1D,2A,3C,4D > 5A),(1D,2A,3C,4D,5B) > (1D,2A,3C,4D,5C),(1D,2A,3C,4D,5D),(1 

D, 2A J 3D,4A I 5A),(lD,2A,3D,4A,5B) > (lD,2A3D,4A,5q ) (lD,2A,3D,4A,5D),(lD,2A ( 3D, 
4B,5A),(1D 1 2A ) 3D > 4B > 5B),(1D,2A,3D,4B,5C),(1D,2A,3D,4B,5D),(1D,2A ( 3D,4C,5A),(1 
D,2A > 3D I 4C,5B),(1D,2A,3D,4C > 5C),(1D,2A,3D,4C,5D),(1D,2A,3D,4D,5A),(1D,2A J 3D, 
4D,5B) J (1D,2A > 3D,4D,5C),(1D,2A,3D > 4D > 5D),(1D > 2A,3B,4A,5A),(1D,2A,3B,4A5B),(1 
D,2A > 3E,4A > 5C),(1D,2A,3E 1 4A,5D) ) (1D,2A,3E,4B,5A),(1D,2A,3E,4B,5B),(1D > 2A,3E,4 
B J 5C),(1D,2A,3E,4B,5D),(1D,2A J 3E,4C,5A),(1D,2A,3E > 4C,5B),(1D,2A,3E,4C,5C),(1D, 
2A3E,4C,5D),(1D,2A > 3E,4D,5A) > (1D J 2A,3E J 4D,5B) > (1D,2A,3E,4D,5C) ) (1D,2A,3E,4D, 
5D),(1D > 2A ) 3F,4A,5A),(1D,2A,3F,4A,5B) ) (1D > 2A,3F,4A,5C) > (1D,2A,3F,4A,5D),(1D,2 
A,3F > 4B,5A) ) (1D,2A,3F > 4B,5B),(1D,2A,3F,4B,5C),(1D,2A,3F,4B,5D) > (1D,2A J 3F,4C,5 

A) ,(1D,2A,3F > 4C,5B),(1D,2A,3F,4C,5C),(1D,2A > 3F,4C,5D),(1D,2A,3F,4D > 5A),(1D ) 2A, 
3F ( 4D,5B) > (1D,2A,3F ) 4D,5C),(1D,2A3F,4D,5D) > (1D > 2B ) 3A,4A,5A),(1D,2B,3A > 4A,5B), 
(1D,2B,3A > 4A,5C),(1D,2B,3A,4A,5D) > (1D > 2B,3A ) 4B,5A),(1D,2B,3A > 4B,5B),(1D,2B,3 
A,4B,5C),(1D,2B,3A,4B,5D),(1D,2B,3A,4C,5A),(1D,2B ) 3A,4C > 5B) > (1D,2B,3A,4C,5C) > 
(1D > 2B,3A > 4C,5D),(1D,2B,3A,4D,5A),(1D ) 2B,3A ) 4D,5B),(1D,2B,3A ) 4D,5C) ) (1D,2B,3 
A > 4D,5D) > (1D,2B,3B,4A,5A),(1D,2B,3B,4A,5B),(1D > 2B 1 3B,4A > 5C),(1D,2B J 3B,4A,5D), 
(1D,2B > 3B,4B,5A),(1D,2B,3B,4B,5B),(1D > 2B ( 3B,4B ( 5C) > (1D,2B,3B J 4B,5D) > (1D,2B ) 3B, 
4C,5A),(1D,2B,3B,4C,5B),(1D,2B,3B > 4C,5C) ) (1D,2B,3B,4C,5D),(1D,2B,3B,4D,5A) J (1 
D,2B > 3B,4D,5B),(1D,2B,3B,4D,5C),(1D,2B,3B,4D,5D),(1D,2B,3C J 4A,5A),(1D,2B,3C,4 
A,5B) J (lD,2B,3C f 4A,5C),(lD,2B,3C,4A,5D),(lD,2B,3C,4B,5A),(lD,2B > 3C,4B,5B),(lD > 
2B > 3C,4B,5C),(1D,2B,3C,4B,5D) ) (1D,2B,3C,4C,5A),(1D,2B ) 3C,4C J 5B),(1D,2B > 3C,4C, 
5C) > (lD,2B,3C > 4C > 5D) > (lD,2B,3C,4D,5A) J (lD,2B > 3C,4D,5B),(lD,2B,3C > 4p ) 5q > (lD,2 

B ) 3C,4D,5D),(1D,2B,3D,4A,5A) > (1D,2B,3D,4A,5B),(1D > 2B,3D,4A,5C),(1D,2B,3D,4A, 
5D),(1D,2B,3D > 4B > 5A) I (1D,2B,3D,4B,5B),(1D,2B,3D,4B > 5C),(1D,2B ) 3D,4B,5D),(1D,2 
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B,3D ) 4C ) 5A),(lD,2B,3D,4C,5B),(lD > 2B,3D,4C,5q,(lD > 2B,3D,4C,5D),(lD,2B,3D,4D > 5 

A),(1D > 2B,3D,4D,5B),(1D,2B,3D,4D,5C),(1D J 2B > 3D,4D,5D),(1D,2B,3E > 4A,5A) > (1D,2B, 

3E,4A,5B),(1D > 2B,3E ) 4A,5C),(1D,2B,3E ) 4A,5D),(1D,2B,3E,4B,5A),(1D,2B,3B ) 4B ) 5B), 

(1D,2B,3E,4B > 5C) ) (1D,2B,3E,4B,5D) ) (1D,2B,3E > 4C,5A),(1D > 2B ) 3E,4C,5B),(1D,2B,3E, 

4C,5C),(1D,2B,3E J 4C J 5D) > (1D,2B,3E,4D,5A),(1D,2B,3E,4D,5B),(1D,2B,3E,4D,5C),(1 

D,2B,3E,4D,5D) > (1D,2B,3F,4A,5A),(1D,2B,3F,4A,5B),(1D,2B,3F,4A,5C) 1 (1D,2B,3F,4 

A,5D),(1D,2B,3F,4B,5A) > (1D,2B,3F,4B,5B),(1D I 2B,3F,4B,5C) J (1D,2B > 3F,4B,5D),(1D > 

2B,3F,4C 1 5A),(1D > 2B,3F,4C,5B),(1D,2B,3F,4C,5C) J (1D > 2B,3F,4C,5D),(1D,2B,3F,4D,5 

A) > (1D,2B > 3F,4D,5B),(1D > 2B,3F,4D,5C),(1D,2B > 3F ) 4D I 5D),(1D,2C,3A,4A,5A),(1D,2C ) 

3A,4A,5B) > (1D,2C,3A,4A,5C) > (1D > 2C ( 3A > 4A ) 5D),(1D,2C,3A ) 4B J 5A),(1D,2C,3A,4B > 5B 

),(1D,2C,3A,4B I 5C) ) (1D,2C,3A,4B,5D),(1D,2C,3A,4C,5A),(1D,2C,3A J 4C,5B),(1D,2C,3 

A,4C,5C),(1D,2C,3A,4C,5D) > (1D,2C,3A,4D,5A),(1D,2C > 3A,4D,5B),(1D,2C,3A,4D,5C) ) 

(1D,2C,3A,4D,5D),(1D,2C,3B,4A,5A),(1D,2C,3B,4A,5B) I (1D,2C,3B,4A,5C),(1D,2C,3B, 

4A > 5D),(1D,2C,3B,4B,5A),(1D,2C,3B,4B,5B),(1D > 2C,3B,4B,5C) > (1D > 2C,3B,4B,5D),(1 

D,2C,3B > 4C,5A),(1D,2C,3B,4C,5B),(1D,2C,3B,4C,5C) ) (1D,2C,3B ( 4C,5D),(1D,2C,3B,4 

D,5A),(1D,2C > 3B,4D,5B),(1D,2C,3B,4D,5C) > (1D,2C ) 3B,4D,5D),(1D,2C,3C,4A ) 5A),(1D, 

2C,3C > 4A,5B) J (1D,2C,3C,4A,5C),(1D > 2C,3C,4A ) 5D) > (1D,2C,3C,4B,5A),(1D,2C,3C,4B, 

5B),(1D,2C,3C > 4B > 5C),(1D,2C,3C,4B,5D) > (1D,2C,3C,4C > 5A),(1D,2C,3C,4C,5B),(1D,2 

C,3C,4C I 5C),(1D ( 2C,3C,4C,5D),(1D ) 2C,3C,4D,5A),(1D ) 2C,3C,4D,5B),(1D,2C,3C,4D,5 

C),(1D,2C ) 3C,4D,5D),(1D,2C,3D ) 4A > 5A),(1D ) 2C,3D,4A ) 5B),(1D,2C,3D > 4A > 5C),(1D,2C, 

3D,4A,5D),(1D,2C,3D,4B,5A),(1D,2C,3D,4B,5B),(1D,2C,3D > 4B,5C) I (1D,2C,3D,4B,5D 

),(1D ( 2C,3D,4C J 5A),(1D,2C,3D > 4C,5B) 1 (1D,2C,3D,4C,5C) > (1D,2C,3D,4C,5D),(1D,2C,3 

D > 4D,5A),(1D ) 2C ) 3D,4D,5B),(1D I 2C,3D,4D,5C) > (1D,2C,3D,4D,5D) > (1D,2C,3E,4A,5A), 

(1D ) 2C,3E,4A,5B),(1D,2C,3E ) 4A ( 5C),(1D,2C,3E,4A,5D),(1D,2C,3E,4B J 5A),(1D,2C,3E, 

4B,5B),(1D,2C,3E,4B > 5C),(1D,2C,3E,4B,5D),(1D,2C > 3E,4C ) 5A),(1D,2C,3E,4C > 5B),(1D, 

2C,3E,4C,5C) > (1D,2C,3E > 4C,5D) ) (1D ) 2C J 3E,4D,5A),(1D,2C,3E,4D,5B),(1D,2C,3E,4D ) 

5C),(1D ) 2C ) 3E J 4D ) 5D),(1D > 2C,3F,4A > 5A),(1D ) 2C ) 3F,4A,5B),(1D > 2C ) 3F > 4A,5C),(1D,2C, 
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3F,4A,5D),(1D,2C,3F J 4B,5A) ) (1D,2C,3F,4B,5B),(1D,2C > 3F ) 4B,5C),(1D ) 2C > 3F > 4B > 5D),( 
1D,2C,3F,4C,5A),(1D,2C,3F,4C,5B),(1D,2C,3F,4C,5C) J (1D,2C,3F,4C,5D),(1D,2C,3F,4 
D ) 5A),(1D,2C,3F,4D,5B) > (1D,2C,3F,4D,5C) ) (1D,2C,3F,4D,5D) > (1D,2D,3A,4A,5A),(1D, 
2D,3A,4A,5B),(1D,2D,3A ) 4A,5C),(1D,2D,3A,4A,5D) ( (1D,2D > 3A,4B,5A),(1D,2D,3A,4B, 
5 5B),(1D,2D ) 3A ) 4B,5C),(1D,2D > 3A,4B,5D),(1D,2D,3A,4C,5A),(1D,2D,3A,4C,5B),(1D,2 
D,3A ) 4C,5C),(1D,2D,3A,4C,5D),(1D,2D,3A,4D,5A),(1D,2D I 3A ) 4D,5B) > (1D,2D J 3A J 4D, 
5C),(1D,2D,3A,4D,5D) ) (1D I 2D,3B,4A I 5A),(1D,2D,3B,4A,5B),(1D,2D,3B,4A,5C),(1D > 2 
D,3B,4A ) 5D),(1D,2D,3B,4B,5A) ) (1D,2D,3B,4B,5B),(1D,2D,3B,4B,5C),(1D,2D > 3B > 4B > 5 
D),(1D ( 2D,3B I 4C,5A),(1D,2D ) 3B > 4C,5B),(1D,2D,3B > 4C > 5C),(1D,2D ) 3B,4C,5D),(1D,2D, 
10 3B > 4D > 5A),(1D,2D,3B,4D,5B),(1D,2D,3B,4D,5C),(1D,2D,3B,4D,5D),(1D,2D,3C,4A,5A 
) > (1D I 2D ) 3C J 4A J 5B) I (1D,2D,3C,4A J 5C),(1D,2D,3C,4A,5D) > (1D,2D,3C,4B,5A),(1D,2D ) 
3C,4B > 5B),(1D,2D J 3C,4B,5C) > (1D,2D,3C > 4B,5D),(1D,2D J 3C,4C,5A),(1D,2D,3C,4C,5B), 
(1D,2D,3C,4C,5C),(1D I 2D,3C ) 4C,5D),(1D,2D,3C,4D,5A) > (1D,2D,3C,4D J 5B),(1D,2D,3 

C, 4D,5C),(1D,2D,3C,4D,5D),(1D,2D,3D,4A,5A),(1D,2D,3D,4A,5B),(1D,2D,3D > 4A,5C), 
15 (1D,2D,3D,4A,5D) i (1D,2D > 3D > 4B,5A),(1D,2D i 3D,4B,5B),(1D,2D;3D,4B j 5C),(1D,2D,3 

D, 4B,5D),(1D,2D,3D,4C,5A),(1D,2D,3D,4C,5B),(1D,2D,3D,4C,5C),(1D,2D,3D,4C,5D), 
(1D,2D,3D,4D,5A),(1D,2D,3D,4D > 5B),(1D,2D,3D,4D,5C),(1D,2D,3D,4D,5D),(1D,2D,3 

E, 4A > 5A) > (1D > 2D,3E,4A,5B) ) (1D,2D,3E,4A > 5C),(1D,2D,3E,4A J 5D),(1D,2D,3E,4B > 5A), 
(1D,2D,3E,4B 1 5B),(1D > 2D J 3E I 4B,5C) ) (1D > 2D,3E J 4B,5D),(1D > 2D,3E,4C J 5A),(1D,2D,3E, 

20 4C,5B) I (1D > 2D,3E,4C,5C) > (1D,2D,3E > 4C > 5D) ) (1D,2D,3E,4D,5A),(1D J 2D,3E > 4D,5B),(1 
D > 2D,3E,4D,5C),(1D ( 2D,3E ) 4D,5D),(1D,2D,3F,4A,5A),(1D,2D,3F,4A,5B) > (1D,2D 1 3F,4 
A,5C),(1D,2D > 3F ) 4A ) 5D),(1D,2D,3F ) 4B,5A),(1D ) 2D,3F,4B,5B),(1D,2D,3F,4B,5C) ) (1D, 
2D,3F J 4B,5D),(1D,2D,3F,4C,5A),(1D ) 2D,3F,4C,5B),(1D,2D ) 3F,4C,5C) > (1D,2D,3F > 4C ) 5 
D),(1D ) 2D > 3F > 4D,5A),(1D,2D,3F,4D,5B) > (1D J 2D ) 3F ) 4D,5C),(1D,2D,3F,4D,5D),(1D ) 2E, 

25 3A,4A,5A),(1D > 2E,3A,4A,5B) 1 (1D ) 2E I 3A,4A ) 5C),(1D,2E,3A,4A > 5D) J (1D,2E,3A ) 4B ) 5A) > 
(1D,2E > 3A,4B,5B),(1D J 2E,3A,4B,5C),(1D,2E ) 3A,4B,5D),(1D > 2E,3A,4C ) 5A) ) (1D,2E ) 3A > 
4C,5B) > (1D,2E,3A,4C,5C),(1D,2E,3A,4C,5D),(1D,2E,3A,4D,5A),(1D J 2E ) 3A,4D > 5B),(1 
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D, 2E ) 3A ) 4D,5C),(1D,2E,3A,4D,5D),(1D,2E > 3B,4A,5A),(1D,2E > 3B,4A ) 5B),(1D,2E,3B ) 4 
A,5C),(1D,2E,3B,4A,5D),(1D,2E,3B,4B,5A),(1D > 2E,3B,4B,5B),(1D ) 2E,3B,4B > 5C),(1D, 
2E,3B ) 4B,5D),(1D,2E ) 3B,4C,5A),(1D,2E,3B,4C,5B) > (1D,2E,3B,4C,5C) > (1D > 2E,3B,4C,5 
D) I (1D,2E,3B,4D,5A),(1D,2E,3B,4D,5B) ) (1D,2E ) 3B,4D,5C),(1D,2E,3B,4D,5D),(1D,2E, 
3C,4A,5A),(1D,2E,3C,4A,5B),(1D,2E,3C,4A,5C),(1D,2E,3C,4A,5D),(1D,2B,3C,4B,5A), 
(1D,2E,3C,4B,5B),(1D,2E,3C,4B > 5C),(1D,2E,3C,4B,5D),(1D,2E,3C,4C,5A),(1D,2E,3C, 
4C,5B) ) (1D,2E,3C,4C,5C),(1D,2E,3C,4C,5D),(1D,2E,3C,4D,5A),(1D,2E,3C,4D,5B),(1D, 
2E,3C,4D,5C),(1D,2E,3C,4D,5D),(1D,2E,3D,4A5A),(1D,2E,3D,4A 1 5B),(1D,2E,3D,4A, 
5C),(1D,2E,3D,4A,5D),(1D ( 2E,3D,4B,5A),(1D,2E,3D,4B,5B),(1D,2E,3D,4B,5C),(1D,2 

E, 3D,4B,5D),(1D,2E,3D,4C,5A),(1D,2E,3D,4C,5B) ) (1D,2E,3D,4C,5C),(1D,2E,3D,4C,5 
D) ) (1D,2E,3D ( 4D,5A),(1D,2E,3D,4D,5B),(1D,2E,3D,4D,5C),(1D,2E,3D,4D,5D),(1D,2E, 
3E,4A,5A),(1D,2E,3E,4A,5B),(1D,2E,3E,4A5C) ) (1D,2E,3E,4A,5D) > (1D,2E,3E,4B,5A) ) 
(1D,2E,3E ) 4B,5B) > (1D,2E,3E,4B,5C),(1D,2E,3E 1 4B ( 5D),(1D,2B,3E,4C,5A),(1D,2E,3B, 
4C ) 5B),(1D,2E,3E,4C,5C),(1D,2E,3E > 4C,5D) ) (1D,2E,3E,4D,5A),(1D,2E,3B,4D ) 5B),(1D, 
2E ) 3E ) 4D,5C),(1D,2E,3E,4D,5D) ) (1D,2E,3F,4A,5A),(1D,2E > 3F,4A,5B),(1D,2E,3F,4A,5 
C),(1D ) 2E,3F,4A ) 5D),(1D I 2E,3F,4B,5A),(1D,2E,3F,4B,5B),(1D > 2E,3F,4B,5C),(1D,2E > 3 

F, 4B,5D),(1D,2E,3F,4C,5A),(1D,2E,3F,4C,5B),(1D,2E,3F,4C I 5C),(1D,2E > 3F,4C,5D),(1 
D,2E,3F,4D,5A),(1D,2E,3F,4D,5B) ) (1D,2E ) 3F > 4D,5C),(1D,2E > 3F,4D,5D),(1E,2A,3A,4A, 
5A),(1E ( 2A,3A,4A,5B) ) (1E,2A,3A,4A,5C),(1E,2A3A,4A,5D) > (1E,2A,3A4B,5A),(1E,2 
A,3A,4B,5B),(1E,2A ) 3A,4B,5C),(1E,2A ) 3A,4B,5D),(1E I 2A,3A,4C,5A),(1E I 2A,3A,4C,5 
B),(1E,2A,3A,4C,5C),(1E,2A,3A ) 4C,5D),(1E,2A 1 3A,4D,5A),(1E,2A,3A,4D,5B),(1E,2A, 
3A,4D,5C),(1E,2A,3A,4D,5D),(1E,2A,3B,4A,5A),(1E,2A,3B,4A,5B),(1E,2A3B,4A,5C), 
(1E,2A ) 3B ) 4A ) 5D),(1E ) 2A ) 3B,4B,5A),(1E,2A,3B 1 4B,5B) ) (1E,2A,3B,4B,5C),(1E,2A,3B, 
4B,5D),(lE,2A,3B,4C > 5A),(lE > 2A,3B i 4C,5B),(lE,2A,3B,4C,5C),(lE,2A ( 3B,4C,5D),(lB ) 
2A,3B ) 4D,5A),(1E,2A,3B,4D ) 5B),(1E,2A ) 3B > 4D,5C) J (1E,2A,3B,4D > 5D) I (1E,2A,3C,4A 
5A) ) (1E,2A > 3C,4A,5B) I (1E,2A,3C,4A,5C),(1E,2A,3C,4A,5D),(1E,2A ) 3C,4B,5A),(1E > 2 
A ) 3C,4B,5B),(1E > 2A > 3C > 4B,5C),(1E,2A,3C,4B,5D),(1E,2A,3C,4C,5A),(1E,2A,3C,4C,5 
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B),(1E,2A ) 3C J 4C J 5C),(1E,2A,3C,4C,5D),(1E,2A,3C,4D,5A),(1E,2A,3C,4D,5B),(1E I 2A ) 
3C,4D ) 5C),(1E,2A,3C,4D,5D) J (1E ) 2A > 3D,4A J 5A),(1E,2A,3D,4A,5B),(1E,2A3D,4A > 5C), 
(1E J 2A,3D,4A J 5D),(1E,2A,3D,4B,5A),(1E,2A3D,4B,5B),(1E,2A,3D,4B,5C),(1E,2A J 3D, 
4B > 5D),(1E,2A,3D,4C,5A) > (1E,2A,3D,4C,5B) ) (1E ) 2A J 3D > 4C,5C),(1E,2A,3D,4C > 5D),(1 
5 E,2A 1 3D,4D,5A),(1E,2A ) 3D ) 4D ( 5B) > (1E,2A,3D,4D,5C),(1E,2A,3D,4D,5D),(1E,2A,3E,4 
A,5A),(1E J 2A > 3E,4A,5B),(1E,2A,3E,4A ) 5C) > (1E,2A3E,4A5D),(1E,2A,3E,4B,5A),(1E > 
2A 1 3E,4B,5B),(1E,2A,3E,4B,5Q,(1E,2A,3E,4B,5D),(1E,2A,3E,4C,5A),(1E,2A,3E,4C,5 
B) J (1E,2A,3E,4C,5C),(1E > 2A ) 3E,4C,5D),(1E > 2A,3E J 4D,5A),(1E > 2A,3E,4D,5B),(1E,2A, 
3E,4D,5C) ) (1E,2A,3E,4D,5D),(1E,2A,3F 1 4A J 5A),(1E,2A,3F,4A,5B),(1E,2A I 3F,4A,5C),( 
10 1E,2A,3F,4A,5D) > (1E,2A,3F > 4B,5A),(1E > 2A I 3F,4B > 5B) > (1E,2A3F,4B,5C) > (1E,2A,3F,4 
B J 5D) I (1E,2A,3F J 4C ) 5A),(1E,2A,3F,4C,5B),(1E,2A,3F,4C ) 5C),(1E,2A,3F ) 4C,5D),(1E,2 

A, 3F,4D,5A),(lE,2A,3F,4D,5B),(lE,2A3F,4D,5q > (lE,2A,3F,4D,5D),(lE,2B,3A > 4A ) 5 

A) ,(1E,2B,3A,4A,5B),(1E,2B,3A J 4A,5C) J (1E,2B,3A,4A,5D),(1E,2B,3A,4B,5A),(1E ) 2B, 
3A,4B,5B) ) (1E,2B,3A,4B,5C) J (1E 1 2B ) 3A,4B,5D),(1E,2B,3A > 4C,5A),(1E,2B,3A,4C,5B), 

15 (1E,2B,3A,4C,5C) ) (1E,2B,3A > 4C,5D),(1E ) 2B,3A ) 4D,5A) > (1E > 2B,3A,4D ) 5B),(1E,2B,3A ) 
4D,5C) ) (1E ( 2B,3A,4D ) 5D),(1E J 2B ) 3B J 4A,5A) ) (1E,2B > 3B,4A,5B) I (1E > 2B,3B,4A,5C),(1E, 
2B ) 3B,4A,5D) ) (1E,2B > 3B,4B,5A),(1E ) 2B,3B,4B,5B) I (1E,2B,3B,4B,5C),(1E,2B,3B,4B J 5 
D),(1E,2B I 3B,4C,5A) ) (1E,2B,3B,4C,5B),(1E,2B,3B,4C,5C),(1E,2B,3B,4C,5D),(1E,2B,3 

B, 4D,5A),(1E,2B,3B,4D,5B),(1E,2B > 3B,4D J 5C),(1E,2B,3B,4D,5D),(1E,2B,3C,4A J 5A),( 
20 1E,2B,3C,4A,5B),(1E,2B,3C,4A5C),(1E,2B,3C,4A,5D),(1E,2B,3C,4B,5A),(1E,2B,3C,4 

B J 5B),(1E,2B > 3C,4B,5C) I (1E > 2B,3C,4B,5D),(1E ) 2B,3C,4C,5A),(1E,2B,3C ) 4C > 5B),(1E,2 

B ) 3C,4C,5C),(1E,2B,3C > 4C ) 5D),(1E,2B,3C,4D,5A),(1E,2B I 3C,4D,5B),(1E,2B > 3C,4D > 5 

C) ) (1E 1 2B,3C,4D > 5D),(1E,2B,3D,4A,5A),(1E,2B > 3D,4A,5B),(1E,2B,3D,4A,5C),(1E,2B, 
3D,4A,5D),(1E 7 2B,3D,4B,5A),(1E,2B,3D,4B,5B),(1E,2B,3D,4B,5C),(1E,2B,3D,4B ) 5D) J 

25 (1E,2B,3D,4C,5A) ) (1E,2B,3D,4C,5B) ) (1E,2B ) 3D,4C > 5C),(1B,2B,3D,4C,5D),(1E,2B,3D, 
4D,5A),(1E,2B,3D,4D,5B) J (1E,2B,3D,4D ) 5C) ) (1E,2B,3D,4D,5D),(1E,2B,3E,4A > 5A),(1E, 
2B,3E I 4A,5B),(1E,2B,3E > 4A,5C) ) (1E,2B > 3E,4A ) 5D),(1E,2B,3E,4B,5A),(1E,2B,3E,4B,5 
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B) ,(1E,2B,3E > 4B,5C),(1E,2B,3E,4B,5D) ) (1E,2B,3E,4C,5A),(1E,2B,3E,4C,5B),(1E,2B,3 
E,4C,5C),(1E,2B > 3E,4C,5D),(1B,2B,3B,4D,5A),(1E,2B,3E,4D,5B),(1E,2B,3E,4D,5C),(1 
E,2B > 3E,4D,5D),(1E,2B,3F > 4A ) 5A),(1E,2B J 3F,4A > 5B),(1E,2B,3F,4A,5C),(1E ) 2B,3F > 4A, 
5D) ) (1E,2B,3F,4B,5A),(1E,2B > 3F,4B,5B),(1E,2B,3F,4B,5C),(1E,2B,3F,4B,5D),(1E,2B, 
3F,4C,5A),(1E ) 2B,3F,4C ) 5B),(1E,2B ) 3F,4C,5C),(1E,2B,3F,4C,5D),(1E,2B,3F,4D,5A),( 
1E,2B,3F,4D,5B),(1E,2B,3F,4D,5C),(1E ) 2B,3F > 4D,5D) ( (1E > 2C > 3A,4A,5A),(1E,2C,3A > 4 
A,5B),(1E ) 2C ) 3A,4A,5C) ) (1E,2C,3A ) 4A5D),(1E,2C,3A,4B,5A),(1E,2C,3A,4B,5B),(1E, 
2C ) 3A,4B,5C),(1E,2C,3A,4B,5D),(1E > 2C,3A,4C,5A),(1E,2C > 3A > 4C,5B),(1E,2C,3A4C,5 

C) ,(1E,2C,3A,4C,5D),(1E,2C,3A4D,5A),(1E,2C,3A,4D,5B),(1E,2C,3A,4D,5C),(1E,2C, 
3A,4D,5D),(1E,2C,3B,4A,5A),(1E,2C,3B,4A,5B),(1E,2C > 3B,4A,5C) ) (1E,2C,3B,4A,5D), 
(1E,2C,3B,4B,5A),(1E,2C,3B,4B,5B) ) (1E,2C,3B,4B,5C),(1E > 2C > 3B,4B ) 5D),(1E,2C,3B > 
4C,5A) > (1E > 2C,3B,4C,5B),(1E,2C,3B ) 4C,5C),(1E,2C > 3B,4C,5D),(1E,2C,3B,4D,5A),(1E, 
2C,3B,4D,5B),(1E,2C,3B,4D,5C),(1E,2C,3B,4D,5D),(1E > 2C,3C,4A5A),(1E,2C,3C > 4A5 
B),(1E,2C,3C,4A,5C),(1E,2C,3C,4A,5D),(1E,2C,3C > 4B,5A),(1E,2C,3C,4B,5B),(1E,2C,3 
C,4B,5C),(1E ) 2C > 3C,4B,5D),(1E ) 2C ) 3C,4C,5A),(1E > 2C,3C,4C,5B),(1E,2C,3C > 4C,5C),(1 
E,2C J 3C,4C,5D),(1E > 2C,3C,4D,5A),(1E > 2C,3C,4D > 5B),(1E,2C,3C,4D,5C),(1E I 2C,3C,4 
D f 5D),(lE,2C,3D,4A,5A),(lE,2C,3D,4A,5B),(lE,2C,3D,4A,5C),(lE,2C,3D,4A,5D),(lE, 
2C,3D,4B,5A),(1E,2C,3D J 4B,5B),(1E,2C ) 3D,4B,5C),(1E,2C,3D,4B,5D) > (1E > 2C,3D,4C,5 
A),(1E,2C,3D,4C,5B),(1E,2C,3D,4C,5C),(1E,2C,3D,4C,5D) ) (1E,2C,3D,4D,5A),(1E,2C, 
3D > 4D > 5B) ) (1E > 2C,3D,4D,5C) ) (1B,2C,3D,4D,5D),(1E,2C,3E,4A5A),(1E,2C,3E,4A,5B), 
(1E,2C,3E,4A,5C),(1E I 2C,3E ( 4A,5D),(1E ) 2C,3E,4B > 5A) ) (1E,2C,3E,4B,5B) ) (1E,2C,3E,4 

B, 5C),(1E,2C ) 3E I 4B,5D),(1E,2C,3E ) 4C,5A),(1E,2C,3E,4C,5B),(1E,2C,3E,4C,5C),(1E,2 

C, 3E > 4C,5D),(1E ) 2C,3E,4D,5A) I (1E > 2C,3E,4D,5B) I (1E,2C,3E,4D 1 5C),(1E,2C,3E > 4D,5D 
),(1E,2C,3F,4A,5A) ) (1E,2C,3F,4A5B) ) (1E,2C,3F,4A,5C),(1E > 2C,3F ) 4A,5D),(1E ) 2C > 3F, 
4B > 5A),(1E,2C,3F,4B,5B),(1E > 2C,3F > 4B,5C),(1E,2C,3F,4B,5D),(1E,2C,3F,4C,5A),(1E, 
2C I 3F ) 4C ) 5B),(1E,2C,3F,4C,5C) 1 (1E,2C,3F,4C,5D),(1E,2C,3F,4D,5A),(1E 1 2C,3F,4D,5B 
),(1E > 2C,3F ) 4D,5C),(1E,2C,3F,4D,5D),(1E > 2D,3A,4A5A),(1E,2D,3A,4A,5B),(1E,2D > 3 
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A J 4A,5C),(1E,2D,3A,4A,5D),(1E,2D,3A,4B > 5A),(1E,2D,3A,4B,5B) > (1E,2D > 3A,4B,5C),( 

1E,2D,3A > 4B,5D) ) (1E,2D,3A,4C,5A),(1E,2D,3A,4C,5B),(1E,2D,3A > 4C,5C),(1E,2D,3A, 

4C,5D),(lE,2D,3A ) 4D,5A),(lE,2D,3A,4D,5B),(lE,2D,3A,4D,5q > (lE,2D,3A > 4D,5D),(l 

E ( 2D,3B ) 4A,5A),(1E,2D,3B,4A,5B) ) (1E,2D > 3B,4A,5C) ) (1E ) 2D > 3B,4A,5D),(1E,2D,3B > 4 

B,5A),(1E,2D > 3B,4B ( 5B),(1E,2D,3B,4B,5C),(1E,2D,3B,4B,5D),(1E,2D,3B,4C,5A),(1E, 

2D > 3B > 4C,5B),(1E J 2D,3B,4C,5C),(1E 1 2D,3B J 4C,5D),(1E > 2D,3B,4D,5A),(1E,2D,3B,4D, 

5B) > (1E J 2D,3B,4D ) 5C) > (1E,2D,3B,4D,5D),(1E I 2D,3C,4A,5A),(1E,2D J 3C,4A5B),(1E,2 

D, 3C,4A ) 5C),(1E,2D,3C,4A,5D),(1E,2D,3C,4B,5A) ) (1E,2D,3C,4B,5B),(1E,2D,3C,4B,5 
C),(1E,2D,3C,4B,5D),(1E,2D,3C,4C,5A),(1E > 2D,3C,4C,5B),(1B,2D,3C > 4C,5C),(1E,2D, 
3C,4C,5D) > (1E,2D ) 3C > 4D,5A),(1E,2D,3C,4D,5B),(1E,2D,3C,4D,5C),(1E,2D,3C,4D,5D), 
(1E,2D,3D,4A,5A),(1E ) 2D,3D,4A,5B),(1E,2D,3D,4A,5C),(1E,2D,3D,4A,5D),(1E,2D,3D, 
4B,5A),(1E,2D ) 3D,4B ) 5B),(1E,2D,3D,4B,5C),(1E ) 2D,3D > 4B,5D),(1E,2D,3D,4C,5A),(1 

E, 2D,3D,4C,5B) ( (1E > 2D,3D,4C,5C),(1E,2D,3D,4C,5D),(1E,2D,3D,4D,5A),(1E,2D,3D,4 

D, 5B),(1E,2D,3D,4D,5C),(1E,2D > 3D,4D,5D),(1E,2D,3E,4A,5A),(1E,2D,3E,4A,5B) J (1E, 
2D,3E,4A,5C),(1E ) 2D J 3E,4A,5D),(1E,2D,3E > 4B,5A),(1E,2D,3E,4B,5B),(1B,2D,3E,4B,5 

C) ,(1E,2D > 3E,4B,5D),(1E ) 2D,3E,4C,5A),(1E,2D,3E,4C,5B) > (1E,2D,3E > 4C,5C),(1E,2D,3 

E, 4C,5D),(1E,2D,3E ) 4D,5A),(1E,2D,3E,4D,5B),(1E,2D,3E,4D,5C) I (1E,2D,3E,4D,5D),( 
1E,2D,3F,4A,5A) > (1E,2D,3F,4A,5B),(1E,2D > 3F,4A,5C),(1E > 2D ) 3F,4A,5D),(1E,2D,3F,4 
B,5A) > (1E,2D,3F,4B,5B),(1E,2D,3F,4B ) 5C),(1E,2D,3F,4B,5D),(1E,2D,3F ) 4C,5A),(1E,2 

D ) 3F ) 4C,5B) ) (1E > 2D,3F,4C,5C),(1E,2D,3F,4C,5D),(1E,2D,3F,4D,5A),(1E > 2D > 3F,4D,5B 
) ( (1E > 2D,3F,4D > 5C),(1E,2D,3F,4D,5D),(1E,2E,3A,4A,5A),(1E,2E,3A,4A,5B),(1E > 2E,3A, 
4A,5C),(1E,2E,3A,4A > 5D),(1E,2E,3A,4B,5A),(1E > 2E,3A,4B,5B),(1E,2E,3A,4B,5C) J (1E > 
2E ) 3A ) 4B > 5D),(lE,2E,3A f 4C > 5A) > (lE,2E,3A,4C,5B),(lE,2E,3A J 4C,5C),(lE,2E,3A I 4C,5 
D),(1E > 2E,3A,4D,5A),(1E,2E ) 3A,4D,5B),(1E,2E,3A,4D,5C),(1E I 2E,3A,4D,5D),(1E,2E, 
3B,4A J 5A),(1E,2E,3B,4A,5B) > (1E,2E,3B,4A,5C),(1E J 2E,3B,4A,5D),(1E,2E,3B,4B,5A) > ( 
1E ) 2E ) 3B > 4B > 5B) > (1E,2E > 3B,4B,5C),(1E ) 2E,3B,4B,5D),(1E J 2E,3B,4C,5A),(1E,2E,3B I 4 

C I 5B) J (1E I 2E,3B J 4C,5C),(1E,2E,3B J 4C,5D),(1E,2E,3B > 4D,5A),(1E,2E,3B,4D,5B),(1E,2 
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E,3B,4D,5C),(1E,2E,3B,4D > 5D),(1E ) 2E,3C,4A,5A) > (1E,2E > 3C,4A,5B),(1E,2E,3C,4A,5C 

),(1E,2E,3C,4A,5D),(1E,2E,3C,4B,5A),(1E ) 2B J 3C > 4B,5B) > (1E,2E,3C,4B,5C),(1E,2E,3C, 

4B,5D),(1E ) 2E,3C,4C,5A),(1E ( 2E ) 3C,4C,5B),(1E,2E,3C ) 4C,5C),(1E,2E,3C,4C,5D),(1E, 

2E,3C,4D,5A) > (1E,2E,3C,4D,5B),(1E,2E,3C > 4D,5C),(1E > 2E,3C,4D,5D),(1E,2E,3D,4A ) 5 

A),(1E > 2E > 3D,4A J 5B),(1E,2E,3D,4A,5C),(1E,2E I 3D,4A,5D) ) (1E ) 2E,3D,4B,5A),(1E,2E, 

3D,4B > 5B) ) (1E,2E > 3D ) 4B,5C),(1E > 2E,3D,4B,SD),(1E ) 2E J 3D,4C,5A) I (1E,2E,3D,4C > 5B),( 

1E,2E,3D,4C I 5C),(1E,2E,3D,4C,5D) ) (1E,2E,3D > 4D,5A),(1E,2E,3D,4D,5B) > (1E,2E,3D > 4 

D > 5C),(1E I 2E J 3D > 4D,5D),(1E,2E,3E,4A,5A) > (1E,2E,3E,4A > 5B) J (1E,2E,3E,4A,5C),(1E,2 

E,3E 1 4A,5D),(1E ) 2E ) 3E > 4B,5A),(1E,2E,3E,4B,5B),(1E,2E ) 3E > 4B,5C),(1E,2B,3E J 4B,5D), 

(1E,2E,3E,4C,5A),(1E,2E,3E,4C,5B),(1E,2E ) 3E,4C > 5C),(1E,2E ) 3E J 4C,5D) ( (1E,2E,3E,4 

D > 5A),<1E J 2E ) 3E I 4D,5B),(1E,2E,3B,4D,5C) ) (1E,2E,3E,4D ) 5D),(1E,2E,3F,4A,5A),(1E,2 

E, 3F,4A,5B) > (1E,2E,3F ) 4A ) 5C) ( (1E,2E,3F,4A,5D),(1E,2E,3F,4B > 5A),(1B,2E,3F,4B,5B), 
(1E,2E,3F,4B > 5C),(1E,2E > 3F,4B,5D),(1E ( 2E,3F,4C,5A),(1E,2E,3F,4C,5B),(1E,2E,3F,4C, 

5C),(1E,2E,3F > 4C,5D),(1E,2E,3F,4D,5A),(1E ) 2E,3F,4D,5B),(1E,2E,3F,4D,5C),(1E,2E,3 

F. 4D.5D) 

(R , ,R 2 ,R 3 ,R 4 ,R s )=(lA,2A,3A,4A > 5A)tt N R 1 # 1 A"C $> *) s R 2 #2A"e& 
iK R 3 #3Afifc!K R 4 #4A-C<g>tK R 5 ifi 5 A-efe Z<k-&®*m.t>1r * fljj 

( 1 ) DNA^^CD^S 
7YS/tA77^Vi/7tC<tDM^tlfctlT0#DNA4, KTE Mj»77 
— : lOOmM KC1, ImM EDTA, lOmM Tris-&^ ( P H 7.6)) 1Z fef&g & CI 

fccfctU SflDNAigiBt (2pmol/fil) £<fct>**-y>-/ h DNA&$(5pmoI/fil)£i@g! 
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DNAi35>J) 

5'- Biotin-ACC CTT TTA GTC AGT GTG GAA AAT CTC TAG CAG T-3' 
3> " GAA AAT CAG TCA CAC CTT TTA GAG ATC GTC A-5' 

5 (^-^y h DNAiE^IJ) 

5'- TGA CCA AGG GCT AAT TCA CT-Dig-3' 
3 '-Dig-ACT GGT TCC CGA TTA AGT GA -5 ' 

(2) mm* (ic 50 «) (omfe 

Streptavidin (Vector Laboratories #SD £ 0.1M V 7 7 —W. (M& : 90raM 

10 NajCO,, lOmM NaHCOj ) fc&^U 40 JU g/ml iZ L tc o # 50#1 

\ ( NUNcttM) o^i;i/fcin^.> 4 c c?-&&u, iRJfs-es, 

SfcS!)x;^ij^s/7 7- : l3.7mM NaCl, 0.27mM KC1, 0.43mM 

Na 2 HPO<, 0.14mM KH 2 P0 4 ) f 2 1 % * * A $ JU? >; >$,t y y 

r- 300/z 1 £AD;i x 3 *6C§i>iH'J>»;ty 

15 7 7-C2 0«#ft, S®DNAfc& (2pmol/|il) 50 A 1 &in^. N JgigT> £S 

fee 

«t±B**TJ««Lfc*i>x^t, ;t^77- (MfiB:150mMMOPS(pH7.2), 
75mM MnCl 2) 50mM 2-mercaptoethanol, 25% glycerol, 500 # g/ml bovine serum 
albumin -fraction V) 12 JUU * -f V Y DNA (5pmol/nl) 1 jul & J: tfH©* 32 
*6W«b&R*6»*4 5jttl SJPxfco £6£&*:n;UlC&&<bl§^0 DMSO 
*«6/«l*»j* % ^^f^3>hn-^(pc)J:lT0')i;K:|l, VMS0 6 ju 
1 *ftl*.5. >t^7— t?jg$ (30pmol) 9jul fcflnx., il<ig-&L-fco 
*#:r 4 73 > H3-/KNC).fcUT©*X^Ctt % #fiK[(|ftrt : 20mMMOPS 
(pH7.2), 400mM potassium glutamete, ImM EDTA, 0.1% NP-40, 20% glycerol, ImM 
DTT, 4M urea) 9ul*MZ.tco 
#71/- 30 °CT- lKfHI-f >*i/<- El6*ft»T N iJ>|;U7 
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(tyj? Fab 77^> h :^-U>3{f-tt«) ft 100 juim*.^ 30 "C"C 
1 ftm^GZittzW.^ 0.05 % Tween20 ft <£tS U * 7 7 — T 2 Ek U 

5 y — (!&$ : lOmM A 5 - h D 7 x 7 x — h (Vector Laboratories ftfj), 

5mMMgCl 2 , lOOmMNaCl, lOOroM Tris-ig$(pH 9.5)) ft 150 30 "CT* 2 

l$IBI£f&*ii\ lNNaOHjg$50 JU 1 ftiD^.S^ftlh»fc^> # .x;KZ)lR;)fefi 
(OD405nm) ft«|£U WTOtmt&fcfienlHMft 

(%) = 100[1-{(C abs.- NC abs.) / (PC abs.- NC abs.)}] 
10 C abs. ; 'ttl^t)©7x.;i/CDI!R7fcB- 
NC abs. : NCCDHRftg 
PC abs. : PC ©PR^g 

ic J0 fifitt, ±ffl©lfiS2tsftfflv>t:wT©tHia"t?*»6n*. 
■?*t>%mm& so %ft«^tf 2^©iis^43^T^ x/zg/mi ©?saT*ia^^ 

15 X % N y/zg/rol ©ii&T-Raggs Y %ft*ft*ftjj<*llfK IC S0 (Ag/ml) = x-{(X- 
50)(x-y)/(X-Y)}2lfc£„ 

PJg^5 OXfcffiMf-f *fc£#i«ft (IC 60 ) SWStft. li*©<fb-& 
*No. ttSI«i«a|©fli^*No. ft^fo 
(*1) 



<fb£-if No. 


ic so (ne/mi) 


I-l 


0.540 


1-6 


0.444 


1-20 


0.760 


1-27 


0.190 


1-35 


0.240 


1-37 


0.550 


1-63 


0.420 


1-65 


0.11 


1-67 


0.22 



20 
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5 

mm 

tS^t^Ef Sfcox-tt&^o rtg^^^j fcafflgtt, *$8mmiirtK * 

10 &0*f*r?ii*» 

R§ 

(mg /jtj 7*Hz;i/) 



15 2 5 0 

(S£&) 2 0 0 

Xr7 U 1 Q 

off 4 6 0 m g 
(M#J0>J 2 ) 



20 te#JttT83<Z>fifc#fcffllr*T«3at-* : 



iSttfiK* 2 5 0 

■te^o-* (ft£|g) 4 0 0 

25 -Mibirjm (ba-M 1 o 

^f7'J>| 5 

£-fh 6 6 5 mg 
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as 

S&J$# 0.25 
x*y-* 2 5.75 

7*D^7>h2 2 (»DD^7i^D^» 74. 00 

£ff- 10 0.00 



6 Omg 

^>7"> 45mg 

flMSStt-fe^n-* 3 5 nig 

tf'J t-;i/tD U H> (** 1 0X««) 4mg 

h 'J ^A*;i/4?*S/^f-;W7 J >7 , > 4. 5mg 

Xr7iJ>«Y^^A 0. 5mg 

^•5 1 m g 

"alt 1 5 Omg 



*Sttfifcfl\ fc«kV-fe;i/b-;UiNo. 4 5^-r>aU. S. 

*i:»£b> O^-CSfcttftNo. 14^>r>aU. S. .$» 3 V\ Kfi-fo c©«k 
■5C Ut^fcit?: 5 0'CT?f£®UTNo. 18^r>aU. S.AS^fca*. 
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5 ) 

?5&$#8 Omg^^tf*7--fe;i/iSi!ltti)jcD«fc5fc:Sii-rs : 



8 Omg 

^yyy 59mg 

^Utt-fe^D-X 59mg 

7.7-7 V >$v^*^£A 2mg 

£"tf 2 0 0 mg 



iSttl£fl\ ^>7">, -b;i/D-^ N iirF7f7!J >M-?if**sV2x*m&L, 
No. S. ®^S^(c:jibTiiIM-if75 L >*7-fe;i/{3 2 0 Om 

(SS8I0IJ6) 

TSttJEfi^ 2 2 5 mg 

ttlDJBJKK*' U -b U K 2 0 0 Omg 

■nth 2 2 2 5 mg 

#frtt2 gc^tzAnT^ip-rso 

(Kftlffl 7 ) 



5 0 mg 

1- Y V t> k jo )\siTs*i> )\sXi'-7 5 Omg 

s > ° ^ 7* 1.25ml 
&SHg£@$ 0 . 10ml 

q. v. 

6^ q . v . 
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m®*&1toz.Gi\: 5ml 
fSt£j$#£N o . 45^y$/aU. S. <D& % V^ \Z t h U 

f&mmmtn) * u f iooomi 
io ±faj&#©M{±si*i!\ l^c imi«Da«TMfc»iRrts#3ft4. 
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R A «5£: 




3 



BJIX&R A 04>fc < S : -Z »-Z 2 -Z s-R 1 (5$^ Z 
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m&ZtlX^X * «t^7;i/^r-l/> % -CH (OH) - x -S- % -SO-. - 
S0 2 - N -S0 2 NR 2 ~, -NE 2 S0 2 -, -0- x — N R 2 — N -NR 2 CO 
-> -CONR 2 - N -C ( = 0) -0-, -O-C ( = 0) -Xti-CO- ; R 

ntMT * J; v\7 y -;px»«»#*it vnt * £ d y <j r » 
AM, BmX\tR A & s ±13j£ :-Z 1 -Z 2 -Z 3 -R 1 (jfctfx Z 1 . Z 2 S Z 3 

fib, 



S : 




(5£4u R B * {it KD^r>>x(iT;i/n^ri/-efe »K z 2 ' (i7;^ vyyutTfrtr 
?t^v, yju^-vy, - Yuy, y 
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9Vs ^>7A ^VJ/7A BJft^JiT^ 

r;i/^;i/*;i/^^;i/^-^ri/> t^^;, ^;i/*»Jy\ g&£*iTv> 

?d77/^;k fift^nt^tt »&£ftT<^T4. £0 
^n7ij-m>>, gt&£ftTV>T$ J^T';-^?^ gi^nt^t* 

^tfeJ;i^fD77;i/^w^A g&£ti-t^Tfc<};^T5;i/*;i^:*\ g 

S'TVi/^K li$HT^t*J;^ATD7';-,/^*J/7;i/*;K g$&£fir 

2. Z'icigt £A3I±0gfitIl?# N s-^on^i^MfctiirT- 
3 . 




(5$(fN ASS S BI, Z 4 , Z 5 StFZ 9 ttlf*CD|gS^ lg£H&£) tfUtilrU 
4 . 
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a : 




5 Z'7jk£tl%$>0T*& ?), 3b»oB^g|S##5£ : 




289 



WO 02/070486*^ PCT/JP02/01778 



•Mbr! *4r* 



H * 



^Y^Y % R/ Oy% r OU* 




XI* SrV 
H 
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3:-Z'-Z 2 -Z 3 -R' Z 1 , Z 2 , Z 3 SVRM*m*©|5H^ 1^ 



(a*, zk zk z\ Y%.vn A &m#<Di&®m lmtmmm) #55: 



c h = c h - xtt n h ) -zmz n % « © -e & a m&oi&mn 4 «!3«©<b^«3 ( a 

BJlXttR A ©^-rii7>tt, e*$©fgH$ 13HtiU 55 : -Z'-Z 2 -Z 3 
-R 1 (55*, Z 1 , Z 2 , Z 3 #tfRM;*lf#©ii&Htg l^lllc^) T^ft-S 

stgi^tiT^D, ^t)©gi5^*$©mss¥A#e)5i^^n5S-eg^^nTv> 

g&£ftT^T<& <fcv^$ J ^ 7 )\>*)lf-1r^ 7)V*)\/?#7 )\/*r 



5 . 




Y 
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&£*xt^t J^^ntM B&£ftT^T*> g&£ 
nt^ttii^Af n?7jv^;K {l^$n-c^T*»<kv>7U-;i'^^i/ N g& 
£*itv^t$ i^AfD7'J-w^>x fit&£ftTOT$«fc^:p>;-;i/^;ii\ 

g&£ftT^Tfc«U^7 i n77;i'3r;i/;fr*$' % g&SftT^Tfc &\,\T 

i^7'j -;i/*^r>>T;i/^;i/ N g&£ixT i^t i^fD7 u -;i/*=^^t;i/ 
* — ;p X tt ■ & £ li T V ^ X J; l * «*\ f n 7 =y * )V 7s ;i/ * ^ ;u x & Z M © & H 

^Tfc <fc v>t U -;k g&£ix-t^Tfc«fcv^7 i D:7>y-;i/ s g&£tiT^T* 
^^^^D-y-^r * ;k g&£HT^Tfc^:P7;i/*;i/;xi£g&£ftT^T<&<i; 

8. S : - Z ^Z^-Z^R^jj^ftSSjPS : -Z J -Z 2 -Z 3 -R 
1 (5£*> Z ^JUfraxttT/l/^l/J/; Z3(*#i^^; Z 2 ttg&2ft-C^T*> «fc 
H7**t<> % 7;i^r-V> s -S-Xtt-O- ; R l tti**ht^T*iV>7 
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K?T**lt-*©l6BB£9«f3«©fli£1gK €©7DH7«;^ -£ti£>©S!3g± 
l l. CJl±©^i§r¥£#-f £/SC?£|$&-f .5-£cDJii?#, 

s^^{±^n^©^^in^o 

12. 5S : 




(5£tK C^ttK*©$5H^lJii:lllit^) : 
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K i K3 1^1 <-0 . 
Kx KJ K-J Ki . 

*i^tt> H*©®H^ 1 JlH^s 5$ : -Z »-Z"-Z a -R» (5£fK Z\ ZK 

13. Cg|#5$; : -Z l -Z»-Z»-R 1 Z>> Z 2 N Z 3 SWR' 
1 2 9f<D^r ft*>fc8Bffc©fls£4!!K t(D7DH7»^ ?n6fflII±S§$Jl 

14. R A #5£: 




»l*~*8«©^1"ih,*fclB«<Dfli£fc (A^ B*XI4R B ©V*r*ia»B\ if 
#©fgffl!g l^lHIHs 3* : -Z 1 -Z«-Z a -R 1 (5$*> Z>> Z 2 ^ Z 3 JRtf R 
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ft\±, H#©fgffltg lARIttU 5$ : -Z 1 - Z 2 - Z 3 -R 1 (5$4u Z 1 ^ Z 2 > 

*ft£©§aig±f^£ft3m;*y;*ft£>0&&;|i]fe o 

16. R B #5$ : -Z l -Z 2 -Z 3 -Ri (5fc*> Z 1 , Z 2 , Z 3 ;RtfR » 

17. A^XttB^*sS : -Z 1 -Z 2 -Z 3 -R 1 (5$tK Z 1 , Z 2 N Z 3 
1 6^©<^? ftj&»(;:ie«&©ftj£$K ^C^nF?-;^ *ft6©£!lg±gF 

esft**xtt*ft&©*i§if04&. 



18. 5$ : 




R B tt7Jc^X««^PA^6 3§^ftSST-S»3, Z 8 fcfc = C (-R 5 ) 
-Xtt = N--CfcD* R 3 ~R 8 ©'>&< i:fc^irftA>-oH: % 5fc : - Z 1 - Z 2 
-Z 3 -R 1 (5£*, Z 1 , Z 2 , Z 'XtfR^&jROfcHSI l^tPISt«) Trjjs 

^ft5H*©HH^ i mmm^^t^s ?®7df7^, ^fteos^ffg 
$ft**xtt*ft&0j&ii*i». 

19. R B i)StFn*^ fi&£ftTV>fcT«fcV^5 A ^t- 

Dtf-f*;K ^nTU-v'l/.EtiTy-^-C&'K Z 8 #=C (-R 5 ) 
R 3 ~R 6 ©'i>& < iifc ^-fftfr-otfiS; : - Z 1 - Z 2 - Z 3 - R 1 (S^K Z 1 
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X^X§£»7V-)l (ijlStLtlt 7>l/*;K AD^X 7;i/3^^>> a 

2 0. ^ : 
R 7 9 OH 



Xtt^DtM i?)lX$> t), Z 6 tt = C (-R 5 ) -Xte = N-T?& >), R S ~R i 
°©<J>& < fcfcomfr — Ott, 5$ : -Z Z 2 - Z 3 -R 1 Z 1 ^ Z J , 

z^^RMiw^oigiam lmtmmm) t^^^Tjfeb, ss^i*. 

2 1. R 8 **^ a 7"; !k Z 6 #=C (-R 6 ) -X$>*)s R 3 
~R 1 0 ®'i>& < i:*^^•rn* 1 -0*sS : -Z »- Z 2 - Z 3 -R 1 Z'SV 
Z 3 tt#^^, z 2 (*7;i/*i/>, R Miligl^ hx^x* <fc ^7"J-;i/ 

tLXlt, 7fr*r)i's AD^>, T;i/3^ri/ N AD7;^JW/Xtt7^ F) ) 

Xm2ti%mx$> On Sltitf*^ 7;i/*;i/X&/\py>T-&3M#cDl§fflI£2 

2 2. 55 * 
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,11 



t)x Z 6 tt=C (-R 5 ) -Xtt = N--CfeD> Z 7 fc*-N (-R 3 ) -S-3Z. 
tt-0--C$t)s R 3 ~R 6 ^VR 11 ~R 13 ©iI>!6c< fct>v%-rn^-^tt, a : 

_ Z 1_ Z 2_ Z 3_ R 1 Z l % Z 3 S VR 1 (±W*CDfgffl^l^i:|l 

*«) T!^£ftSgt<& *K ^Dtts *^Xttg^SHA^e.3S^^n«g^* 

So ) Z'wztxzmxommn 1 JSfBf&o-fb^-tk ^^rnb-??^ *ft$>cD 
S3S±f*g * ft * » * *i e> 0 ik»«. 

7*J—ju-z-4jify uZiWrwrV—ju-i-jAr* 1,2,4- h y t^-zi^-h** 
-f ;i>x(±£y $s?>-2--f ;i/-e«fet)x z e #=c (-r 5 ) -xtt 

= N--C*t>, Z'#-N (-R 3 ) -S-Xtt-O-T'fclK R 3 ~R 6 S15 

R ll^ R 13 0iJ> ^ < ^.^^^^^.^^g; . _ Z 1_ Z 2_ Z 3_ R 1 Z 

7;i/^r-l/>> -O-Xft-NH-, Z 3 «:#I&6n RMig&SftT^ 

mSV/XttT^ H) > «»SftTHT*«fcV^7 l n7 , y-;i, (g^Siib 
TB\ 7';i/+;u> /\p^>, ^D7;^MU ! /xii7^F) xtt 

g&£ftTiiT* J;^* or;i/*;i/ nn^>, 

S#7j<fli> ad^>, g&£ftTHT&<fcH7';i/*;i' (liSiiUTi^ ;\ny 

> N T^3#^*^* = ^ 7^3*^ th*D*$/ N 
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actions*^ ?(57dF7^, j ene>®S!i!i±^^$nsiixtt^ne)CD 



2 4. S : 




_ Z 2_ Z 3_ R i z , % z2n z 3 RuRH*w&<D®mmimtmw;m) 
t^^nss-efe f)> 7j<^x(±g^spA^e.s^^nsg-e2&So ) 

■ca%^n*»*Ol6B» l«IB«©flj^1lJN ?07nF 7 y^ *ti&<DMX± 

tt«3ft**xtt*n 6 

25. R 1 5 :— Z 1 — Z 2 — Z 8 — R 1 (5£*> Z 1 ^ Z 2 , Z 3 MR l 
(*flt$<DttH£ 1 JgfcHic^) T-^^ft5S-C*-5W*0l5H^ 2 4Jgg3®<D'fb 
£tK *<ornF7»^ *ft6OSi!3i±i*££ftS&Xtt^ftS0£&?n$io 

2 6. R l4 #7k^> :p;1/*;k /Nn^> N ad7;i/*;k t 

2 4^g3®o-fb^-%s ?©7nF7^, *ft&©«*±wssft*ttxii**i 

2 7. R B #fc b*Ddr>>, t;W3^tS/, ftT * <fc V> 7 5 J s 7)\> 

■OtfiS: -z>-Z«-Z»-R» (5$*> Z l XVZ»ttJ|l»#> ZMi7^l/>, 
R 'ttMSht^t «fc^7 (gj|Ii:itl^ 7\d^>, t 
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5 ;ux-&3if#©^B3§ 2 4TOfj«Mb^ N ^orDH^*;^ ^ft$>© 

T-fct}> R l *&&m^ 7fr*fr, 7)i^r-)U, y\D-y>, ad7;^;p, 

R 16 ©lATrtt#-o#5$ : -Z '-Z'-Z'-R 1 (iS*, Z'StFZ'ttl^ 
z 2 tt^;i/^ri/> N R 1 &g&£ftT^-c* < fc^7U-;i/ (g&St bT«\ 

^#;wi^ ;i/ (IMtltl^ 7 )l*)\>RV/5Ut7 ) x g&£ 
tlt^T* cfc^7;P^^;i/ (g&g£LT«, 7^1/3 #-;k 

/^<Ol/ (iMfcl/TIt 7-;i/*u> N 7)\^=i^^7)V^)V s 75 

^7$A >>7y^li*JV5;i'-e$D> R 18 #tJc3?x 7;^WIi^n^>ffe 
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2 9. R B #b KD**a |{|^tli-C*i^7^ (B 

R 14 #7kf^ 7;v+;w 7>;i/;r-;K ad^> n ad7;i/^;k 

T^a + i^ />D7^3 + >>XH:ti$nT^t* t tM75y5$!), R 15 # 
^ : _ z i_ Z 2_ Z 3_ R i (JC4Jn Z'SIFZ'W^ Z 2 tt7^1/X R 

3^> N A0 7;v*;i/Stf/Xtt7yi«) ) tzncFti<S>3i"Cfe R 18 % R 1 7 
;&VR 18 #^ft?tl&;£UTzkf}i^D>f>, g&£ *it $ «t ^r;i/*;Kg 
HHtlt t;1/3*->, g&£ftTo 

;w T;i/^ri/>, T;i/n^ri/T;i/^;i/ % 77;^;k 7ij-wv/Xli^f.n 
*iu^;v77?^K g&£*iT^T4><fciri:r$ y v i/7;xtt*;i/5;i/f$ 

3 0. R B #t h-a^i>Xtt7;i/D^j/ffet)x R 14 #*fi^ 7»*;k 
AD/f>t$!), R 15 SVR ie ©^-rn^-o*S5$: - Z'-Z 2 -Z 3 -R'(a 
»K z ^t^z 3 ii#i^^ N z 2 ttT;i/^v>, RMig&^ftT^TfcJ^TU- 
;v (g^SiiLTtts ;\n<y> N r^rj*^ ad?;^;^^ 
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)v#*i/Rv/x.\*mWi£tiz^z<b XKitjux* 4 )v) ^ m&£tiz^zt>& 

>Z-&Zffi&®f&®m 2 4®IBfJ0ft£$K ?®7DF'7y^ ^ft60§!!Ig± 

fp & <* ft * a * n 6 © fc&fn® o 
32. a : 

R 7 O OH 



R B &> 7'j-JK atD7ij-;k *s$ny)\/*c)V^ J'^d?;^^^ 
XliATDlf-fi'^JD, Z 10 tt-C (-R 16 ) =Xfi-N = t?fe ^)^ R 1 9 
tt-O-s -C (-R 17 ) = C (-R 18 ) -Xtt-CH (-R 17 ) -CH (- 

-Z'-Z^Z^R 1 Z 1 ^ Z 2 , Z 3 SVR l tt^*0$5H^l]gi;^ 

ft*) ^^nsSt^D, SIDfclu *SSXttgS!£i*A;&»e>gft<*ft.5gt?& 

2.0 ) -e^$ft5S*0SSii^ i9istt<D4b£4tK ?craF7^ N <efte>© 

«*l±M3ft*ttXtt*ft 

3 3. R B ^fD7y-^tfe!) N R 7 ~R l0 £7/R 14 ~Ri 8 cD/J>ft< 
fcfcV*m*-o#S : ~Z l -Z 2 -Z 3 -R» Z 1 Z 3 

Z 2 {i7;i/^ri/>x(i-s-s RMig&£ftT^Tfc«fc^7U-;i> (fi&Si:L 
ti^ 7 , ;i/^r;i/ > ;\Dy>, 7^3**, -rvn T;i/^;i/Sr>*/X{i7y K) ) z 
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3 4. : 
R 11 




,17 
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